ANNALS OF THE 
RHEUMATIC DISEASES 


EDITOR 
W. S. C. COPEMAN 


ASSISTANT EDITOR 
OSWALD SAVAGE 


EDITORIAL COMMITTEE 


G. L. BYWATERS J. H. KELLGREN 
H. 


E. 
D. COLLINS H. OSMOND-CLARKE 
EDITORIAL BOARD 
SIR STANLEY DAVIDSON E. LEWIS-FANING 
NORMAN CAPENER J. J. R. DUTHIE R. E, TUNBRIDGE 
PHILIP S. HENCH (U.S.A.) G. D. KERSLEY WALTER BAUER (U.S.A.) 
EDWARD W. BOLAND (U.S.A.) 
PRESIDENT OF THE AMERICAN PRESIDENT OF THE EUROPEAN 
LEAGUE AGAINST RHEUMATISM 


RHEUMATISM ASSOCIATION 
PRESIDENT OF THE INTERNATIONAL 


PRESIDENT OF THE CANADIAN 
LEAGUE AGAINST RHEUMATISM 


RHEUMATISM ASSOCIATION 
and the EDITOR of the British Medical Journal 


APPOINTED BY THE 
BRITISH MEDICAL ASSOCIATION AND THE EMPIRE RHEUMATISM COUNCIL 


G. R. CAMERON 


VOLUME XVI, 1957 


LONDON 
BRITISH MEDICAL ASSOCIATION 
TAVISTOCK SQUARE, W.C.1 











Heberd: 
Heberd 
lsolated 
Placebe 


Inciden 
Radiolo 


Enzyme 


Osteo-/ 
Diphen: 


(ggluti 


system 
Addisot 
Periphe 


Plasma 
Augme! 


Propos 


Americ 
Book I 
Heberd 
Ligue | 
Univer: 
Third . 
Abstrac 


Corticc 
Hand | 
Electro 


Intra-C 


Myalgi 
Hyalur 
Honeye 
Book | 
New Y 
Empire 
British 
| Heberd 
uNew Z 


Abstrae 








CONTENTS OF VOLUME XVI 


No. 1. MARCH, 1957 


Heberden Oration, 1955. WALTER BAUER . . 
Heberden Oration, 1956. R.E. TUNBRIDGE : ; - 
|solated Osteo-Arthritis of the Shoulder Joints. ARTHUR Ww. semtiid: 


Placebos in the Treatment of Rheumatoid Arthritis and other Rheumatic Contes. EUGENE F. 
TRAUT and EDWIN W. PASSARELLI 


Incidence of Rheumatic Fever in Relation to Immunologic Reactivity. v. — EC 


Radiological Study of Sacro-lliac Joints in Ankylosing Spondylitis with Reference to the Reeiation 
of the Disease. J. FORESTIER and P. DesLous-PAOLI 


Enzymatic Elucidation of the Relationship between Collagen and Elastin: hie Wiecwer Nilcrosvepie 
Study. M. K. KeEECH and R. REED 5 oe "> 


Qsteo-Articular Sites of Brucellosis. J. RoTés-QUEROL - aa i ‘a a “ 
Diphenylamine Reaction in Chronic Joint Diseases. MILAN ADAM, JIRI MALECEK, and MARTA 
KUTOVA, with VLADIMiR MALY 


\gglutination of Sensitized Sheep Reetieenetes in Dieindel Lai Pry Geeaiome. NANNA 
SVARTZ and KARL SCHLOSSMAN .. oP 


Systemic Lupus Erythematosus. S. K. CONNER 
Addison’s Disease and Rheumatoid Arthritis. C. E. wn 


Peripheral Vascular Obstruction in Rheumatoid aes oa its whet to other V —_— Leabean. 
E. G. L. BYWATERS 


Plasma Proteins and Cryoglobulins in Anarthritic Reuneabebl Sheen. hss Rucker 


Augmenting Effect of Rheumatoid Sera in a Streptococcal mn Test. N. R. Law 
and H. J. GIBSON .. 


Proposed Diagnostic Criteria for Sede Arthritis. MARIAN W. Rores, Gr RANVILLE A. — 
SIDNEY CoBB, RALPH JACOX, and RALPH A. JESSAR .. ; 

American Rheumatism Association. Proceedings of the Third Interim Scientific Rien, 1956 

Book Review 

Heberden Society , 

Ligue Internationale contre le on ; 

University of Texas Postgraduate School of Medicine 

Third Acqui Prize 1957 

Abstracts 


No. 2. JUNE, 1957 


Corticosteroid Metabolism and Rheumatoid Arthritis. H. F. West 

Hand Deformities in Rheumatoid Disease. D. A. BREWERTON 

Electron Microscopic Study of the Effect of Prolonged Heat and Ultra-Violet Light on ——— Dwele 
from Different Age Groups. M. K. KrEEcH and R. REED 


| Intra-Cutaneous Congo Red in Rheumatoid Arthritis. F.T. SHANNON, W. J. Fesan, and E. G. L. 
By WATERS 


\Myalgic Syndrome with Constinaional Effects. H. STUART Sanson . - : 
Hyaluronic Acid in Heberden’s Nodes. D. S. JACKSON and J. H. — 
|Honeycomb Lung and Chronic Rheumatoid Arthritis. A. St. J. Dixon and J. BALL 
‘Book Reviews .. = 

‘New York Shemmetinns pera 

Empire Rheumatism Council Annual — 1956 

British Rheumatic Association Annual Report, 1956 

Heberden Society Annual Report, 1956 

New Zealand Rheumatism Association 

| Abstracts 





PAGE 


16 


18 
23 


31 


35 
63 


69 


73 


76 
82 


84 
104 


111 


118 
126 
145 
145 
148 
148 
148 
149 


173 
183 


198 


225 
230 
238 
241 
246 
246 
247 
252 
253 
256 
259 








No. 3. SEPTEMBER, 1957 


Empire Rheumatism Council. Multi-Centre Controlled Trial comparing Cortisone Acetate and Acety 
Salicylic Acid in the Long-Term Treatment of Rheumatoid Arthritis. Results of Thre: 
Years’ Treatment 


Contemporary Research on the a of Rheumatic Bowes sevtoned in the Light of 100 year 
of Cellular Pathology. D. H. CoLLins 


Metabolic and Antirheumatic Activities of 6-MethyL-prednisolone ( Medrol). ewe W. Bot AND 


and GRANT W. LIDDLE 


Histochemical Investigation of Connective Theme in Canes of Aube Sensation. A. I. STRUKO\ 
and G. V. ORLOVSKAYA 


Relation of High Molecular Weight Proteins to the Seeleaieal Reactions in " Rheumatoid Arthritis, 


E. C. FRANKLIN, H. G. KUNKEL, J. H. MULLER-EBERHARD, and H. R. HOLMAN 
Effects of Prolonged Adrenocortical Stimulation on Patients with Rheumatoid Arthritis. H. F. Wes SI 
Heredity in Ankylosing Spondylitis. WALLACE GRAHAM and IRENE A. UCHIDA 
Hyperglobulinaemia in Rheumatoid Arthritis. L. BoNomMo 
17-Ketosteroid Excretion in Men with Gout. E. R. Coox, G. D. eamey, _ M. La SCOMBI 
Capillary Resistance in Rheumatoid Arthritis. J. L. Potrer and F. W. WiGZELL 
Experimental Polyarthritis in Rats injected with a Tumour Exudate. GAETAN JASMIN 


Ocular Presentations of Still’s Disease and Their Treatment. W.K. Smicey, E. May, and E. G. L. 


BYWATERS ‘ 
Symposium on Rheumatoid Arthritis, Stockholm, 1957 “a 
Book Review is “a , = ae 
Heberden Society , 

Canadian Rheumatism Aauaiaian a 
Abstracts 


No. 4. DECEMBER, 1957 
Course and Prognosis in Rheumatoid Arthritis. J.J. R. Dutnie, P. E. Brown, J. D. E. KNox. and 
M. THOMPSON ; 
Evaluation of Uricosuric Agents in Chronic Gus. M. A. Ocayz10 ont Donne Sinseances : 
Morphological and Chemical Connective Tissue a in Fibrositic Muscles. P. BRENDSTRUP, 
K. JESPERSEN, and G. AsBor-HANSEN 


Experimental Investigations into the in Santer 1 in Blood -_ Joint Fluid in Dienenselt 
Arthritis. NNANNA SVARTZ ; 


Evaluation of a Qualitative Precipitation — for ‘the etsetion of the Stisementeld ‘Peohe. 
WALLACE V. EPSTEIN, EPHRAIM P. ENGLEMAN, and MARGARET Ross 


Generalized Articular Calcinosis. MANUEL LOSADA L., FERNANDO Cox L., JuLIo ae EZ V.. 
EDUARDO RONBAN T., and Luis SILVA R. 


Rehabilitation in Arthritic Diseases. J. P. Gorron — ‘a oe nk a - 

Amyloid Disease complicating meen on MARTIN E. H. HALForD and C. JustTIN 
CLARK ‘a rs 

In Vitro Studies on Synovial Moudwens. J. a M. Des ond D. P, ‘Pace Tuomas 

Neuropathy in Rheumatoid Disease. F. DupLeY Hart, J. R. GoLpING, and D. H. MACKENZIE 


Cortisone and Salicylates in Chronic Relapsing Rheumatic Carditis. J. Lorper, K. S. Hott, 
JOHN RENDLE-SHORT, and R. S. ILLINGWORTH ; 


Radiological Assessment of Rheumatoid Arthritis. J.H.KELLGREN and J. S. LAWRENCE 
Radiological Assessment of Osteo-Arthrosis. J. H. KELLGREN and J. S. LAWRENCE. . 
Histiocytic Bone and Joint Disease. B. M. ANsELL and E. G. L. Bywaresrs 

Book Reviews .. wi os ; ' 

Ligue Européenne outee le ienations 

Heberden Society 

Liga Argentina contra el Renuatione y Rafenntntes Outventiniuens 

American Rheumatism Association . . - ‘ 

Abstracts ee oe 

Index for 1957 .. 


AG 


~ 
2 
r 


29) 


41] 
425 


438 


44) 


448 


454 
456 


460 
464 
47] 


48] 
485 
494 
503 
511 
512 
516 
516 
516 
517 
529 








Amn. ? 


From t 


Lan 
the He 
this Sc 
proud 
me ar 
we ha 
to de: 
plans 
challe 

The 
time | 
and t 
and © 
whick 
clear] 
| wil 
funct 
unde! 
Thou 
less, ' 
I tru: 

Tv 
inter 
that. 
of e 
arthr 
ing t 








’ AGE 


seb) 
4/ 


315 
32) 
334 
340 
392 
357 


37] 
384 
39% 
39] 


3925 


393 


41] 
425 


438 


44| 


448 


454 
456 


460 
464 
47] 


48] 
485 
494 
503 
511 
512 
516 
516 
516 
517 


529) 





Dis. (1957), 16, 


_ 


Am, reeum. 


HEBERDEN ORATION, 1955 
RESEARCH AND THE RHEUMATIC DISEASES**¢ 


WALTER BAUER 


From the Medical Clinic of the Massachusetts General Hospital and the Department of Medicine, Harvard Medical 
School, Boston, Mass. 


(RECEIVED FOR PUBLICATION, OCTOBER 19, 1956) 


| am particularly pleased to be privileged to deliver 
the Heberden Oration this year. Lectureship before 
this Society constitutes an honour of which I am very 
proud. The preparation of this lecture has given 
me an opportunity to review past problems, which 
we have undertaken with varying degrees of success, 
to describe work in progress, and to tell of future 
plans which I believe hold unique opportunity and 
challenge. 

The study of the rheumatic diseases at the present 
time is not an easy task. The breadth of the field 
and the lack of clearly defined disease mechanisms 
and of leads as to cause or cure create a situation in 
which no single methodological approach seems 
clearly indicated, and many approaches are possible. 
| will, however, describe how one arthritis unit 





functions, and what it hopes to contribute to our 
understanding of these as well as other problems. 
Though the course we pursue is uncharted, neverthe- 
less, we have faith in this approach for reasons which 
I trust will become apparent. 

Twenty-seven years ago, when I first became 
interested in the rheumatic diseases, it was decided 
that one of our aims should be descriptive accounts 
of each of these disorders, especially rheumatoid 
arthritis. Some of the inquiries proposed concern- 
ing the latter disease were these: 

What is the nature of the disorder? 

Is it exclusively a disease of the joints, or is there 
widespread involvement of many organ 
systems? 

What is its course and what are the factors 
which influence it? 


It was our hope that as rheumatoid arthritis 
became more clearly defined, we should be able to 


* This is publication No. 202 of the Robert W. Lovett Memorial 
Foundation for the Study of Crippling Diseases. 


+ The studies herein reported have been supported by grants from 
the Commonwealth Fund, the United States Public Health Service, 
the Helen Hay Whitney Foundation, and the Eli Lilly Company. 


t Che Heberden Oration, postponed from 1955, was given at the 
Royal Society of Medicine on October 19, 1956. 





take better care of patients suffering from the disease, 
and might obtain clues as to the cause of the disease, 
and if possible its prevention or its cure. 

The initial description of the disease was based on 
a thorough clinical study, and, in many instances, 
pathological data on a series of 300 cases who have 
been followed over a period of 25 years. Despite a 
well-conceived, prearranged plan for the recording 
by well-trained personnel of historical, physical, and 
laboratory findings with careful statistical evaluation, 
several sources of difficulty in the interpretation of 
the data were encountered. These included prob- 
lems relating to the comparability of the series of 
patients and the control subjects, the influence of 
hidden factors unpredicted in the planning stage on 
an association between two variables, and finally, 
the fact that the information was obtained from a 
sample of hospitalized patients, an important 
selection factor. 

This study did, however, disclose certain features 
of the disease which are worthy of comment. For 
instance, an analysis of eighty of the original 300 
patients who had experienced complete, or nearly 
complete, remissions before admission to the hospital 
revealed that onset before the age of 40 and primary 
involvement of a single joint favoured an inter- 
mittent rather than a progressive course. In a large 
majority of patients, attacks were ‘‘brief’—of one 
year’s duration or less. In a smaller number of 
instances attacks were ‘“‘long’—over one year. 
While attacks lasting over one year were much less 
likely to be followed by remissions, instances were 
recorded of complete remissions after 2 to 5 years of 
active disease. In the whole group with inter- 
mittent course, about twice as much time was spent 
in remission as in exacerbation. 

Remissions occurred throughout the year, with a 
peak in May, but exacerbations were more frequent 
during the colder months, with distribution corres- 
ponding to the few available figures for the season of 


2 


2 


onset of rheumatoid arthritis. The majority of the 
patients exhibited a tendency to experience exacerba- 
tions or remissions in the same quarter of the year. 
The significance of these observations will be referred 
to later. 

In consequence of this long-term, detailed study 
and extensive pathological examinations, we now 
have a fuller appreciation of the fact that rheumatoid 
arthritis is a chronic inflammatory disease, charac- 
terized by the manner in which it involves joints, but 
systemic in nature. This is readily demonstrated by 
the fact that lesions can be found in such diverse 
organs as the skin, subcutaneous tissue, muscles, 
nerves, eyes, heart, and aorta. 

Perhaps the most vivid demonstration of other 
organ or system involvement by the rheumatoid 
process was the more than chance association of 
aortitis and aortic insufficiency with what we 
term rheumatoid (ankylosing) spondylitis. Detailed 
clinical study of nearly forty cases with this syn- 
drome, together with pathological information on 
nine, has convinced us that aortic involvement is, 
indeed, part and parcel of rheumatoid spondylitis. 
This clinico-pathological entity has been observed 
almost exclusively in males and is frequently 
associated with uveitis. The lesion mimics that of 
luetic heart disease, but tends to remain localized 
to the region of the aortic valve, rarely, if ever, 
involving the aorta distal to the ascending portion. 

These same detailed clinical studies have proved of 
great value in caring for patients with rheumatoid 
arthritis. They have taught us what complications 
can reasonably be attributed to the disease, and do 
not call for a second or third diagnosis. The increas- 
ing awareness that rheumatoid arthritis is a constitu- 
tional disease which is not confined to articulations 
has contributed to our emphasis on rest as one of the 
cardinal features in its treatment. The demonstra- 
tion of the high incidence of spontaneous remissions, 
especially in certain types of case, has led us to 
considerable scepticism about many remedies 
alleged to lead to remissions. The evidence con- 
cerning the seasonal incidence of a high percentage 
of naturally occurring remissions and exacerbations 
provides facts which should not be lost sight of in 
any consideration of the aetiology of the disease. 

On the other hand, as Dr. Albright facetiously 
remarked some years ago, ‘‘Bauer, pretty soon you'll 
know all there is to know about rheumatoid 
arthritis except its cause and its cure.” This state- 
ment is not without its grain of truth, for while the 
detailed descriptive studies mentioned have con- 
tributed greatly to our understanding of the nature 
of rheumatoid arthritis and its treatment, they have 
not provided specific leads concerning either the 
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cause or the pathogenesis of the disease; nor hive 
they led in the direction of a specific cure. 

Knowing in advance that such clues might not be 
forthcoming, a parallel investigation had been begun 
at a more basic level, in the hope that as one learned 
more about the anatomy and physiology of connec. 
tive tissue and its response to various insults, one 
would be able to learn more about the connective 
tissue diseases and possible aetiological factors. 

These studies have been continued, with increasing 
intensity, through the years. For example, much of 
our time has been devoted to studies pertaining to 
the origin and properties of synovial fluid and its 
important constituent, ‘“‘mucin’’. We are still in 
need, however, of information concerning the 
chemical composition of the polysaccharides of 
synovial fluid, their structural configuration, the 
enzyme systems concerned with their synthesis and 
degradation, and the intermediate compounds. As 
this knowledge comes to hand, the metabolism of 
mucin in articular diseases can be re-investigated. 
It is hoped that the results obtained by new ap- 
proaches will reveal differences in articular disease in 
terms of both cellular derangements and biochemical 
alterations. It might then be possible to translate 
the alterations observed into terms of 
mechanism. 

For obvious reasons, considerable attention has 
been given to the mechanism of exchange between 
the joint cavity and the body as a whole in both 
normal and diseased articulations. The analysis of 
a large number of joint effusions with histopatho- 
logical findings shows that the changes are sufficiently 
characteristic to establish synovial fluid examination 
as an important diagnostic measure. 

Another point of interest has been the change 
taking place in cartilage in ageing individuals and in 
patients with degenerative joint disease. Here, one 
is confronted with two considerations. One is the 
distinctly disadvantageous biological position of 
articular cartilage when subjected to injury. This is 
evident, anatomically, in the sparseness of its cellular 
constituents and its remoteness from blood suppl) 
and, physiologically, in an extremely limited faculty 
of autogenous repair. The other concerns the effect 
of mechanical stress and strain incident to joint 
function upon a tissue which is apparently incapable 
of repairing the damage resulting from constant wear 
and tear. Therefore, it is not surprising that the 
most constantly observed correlative to the so-called 
primary form of degenerative joint disease 1s 
increasing age. In fact, of the series of specimens 


disease 


obtained from individuals presumably without joint 
disease, all those past the second decade of life 
showed, progressively, evidence of this disorder. 
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The avialytical appraisal, therefore, of the factors 
which govern maturation, maintenance, and ageing 


| of hyaline cartilage and other mesenchymal tissues 


would appear to be a most worthwhile effort. 
Upon my re-joining the rheumatic disease unit 


| after the last war, it was decided that, in order to 


implement this research programme, additional 
investigators, of various backgrounds, should join 
our unit, to permit the investigation of connective 
tissue on an even broader level. Since then, much 
time has been devoted to the structural and chemical 
characterization of connective tissue components, 
such as the fibrous proteins, the non-collagenous 
proteins of the ground substance, the mucopoly- 
saccharides, and the glycoproteins. 

The original motivation behind our studies on 
collagen was the popular assumption that this fibrous 
protein is the target in rheumatic disease. To date, 
no convincing evidence for primary involvement of 
this protein is available. These studies have, how- 
ever, led to exciting avenues of investigation into the 
mechanisms of fibre formation and degradation. 
The major efforts in this area have been directed 
towards the characterization of the collagen mole- 
cule, the process of polymerization of these units to 
form fibrils, the rate-regulating factors, and the 
involvement of collagen in growth processes and 
connective tissue derangements such as scurvy. 
Much of this work is based on the properties of 
solubility and the unique molecular configuration of 
collagen, which permit this protein to be precipitated 
in the form of fibrils of essentially native structure 
from cell-free extracts of connective tissue. The 
unique structural and chemical fingerprints of colla- 
gen revealed by electron microscopy and x-ray 
diffraction plus specific amino acid determination 
permit ready identification and quantitation. 

Another interesting finding is the characterization 
of the building block or molecule of collagen, called 
“tropocollagen”’, and the devising of extraction 
procedures for obtaining the probable precursor of 
collagen and its in vitro polymerization to apparently 
native collagen fibrils. A direct correlation of the 
amount of this collagen fraction with growth rate 
has been made, and its isolation and characterization 
in the scorbutic process is under study. Among the 
questions raised are the nature of the intermolecular 
forces involved in the precipitation of collagen 
fibrils in the extracellular spaces; the factors regu- 
lating the rate of fibre formation, and the mechan- 
isms responsible for the specific organization of the 
fibres on a tissue level. It is hoped that, as informa- 
tion of this type is gathered, it will have significant 
Clinical application to problems of wound healing, 
abnormal sclerotic processes, congenital connective 


tissue malformations, bone growths, and certain 
clinical entities, particularly scleroderma. 

Running parallel with research on fibrous proteins 
are studies on the intimate chemical structure and 
properties of the acid mucopolysaccharides of 
connective tissue. Interest in these compounds was 
a product of our long-term study of the changes in 
the synovial fluid mucin so characteristic of rheu- 
matoid arthritis. The connective tissue carbo- 
hydrates are ubiquitously distributed and are 
involved in many physiological functions. Interest- 
ing changes are found in their types, amounts, and 
distribution during embryo-genesis, growth, and 
ageing. A general scheme for the analysis of 
chemical structure of high polymer polysaccharides 
as well as low molecular weight substances, such as 
the aminosugar-containing nucleotides, has been 
devised for use on both macro- and micro-amounts 
of substances. This procedure involves methylation, 
degradation and comparison of the product with a 
host of methyl derivatives of various sugars synthe- 
sized in this laboratory. Elucidation of the 
structure of hyaluronic acid is now nearing com- 
pletion. Knowledge of the detailed chemical 
organization of these biologically important sub- 
stances should permit better understanding of their 
behaviour and functional role in the intact tissue. 
Among the questions raised are these: 


Can reactive high polymers such as chondroitin 
sulphate function in an ion exchange capacity 
in developing bone or in loose connective 
tissue? 

What types of proteins or lipids can they bind 
and what physical properties will such 
complexes impart to the tissues? 

How are the kind, amount, and state of such 
substances related to the normal and abnormal 
histology of connective tissue? 


With this baseline biochemical experience, it may 
be possible to devise an attack on pathological tissue 
as well as to speculate as to the possible roles of such 
materials in the pathogenesis of disease. 

Among the widely distributed carbohydrate- 
containing substances are the glycoproteins, which 
are present in both body fluids and tissues. These 
protein molecules contain relatively large amounts 
of tightly bound carbohydrate. Dramatic changes 
in concentration of serum glycoproteins occur in 
many disease states, including the rheumatic diseases, 
the significance of which, however, is still unknown. 
Several of the serum glycoproteins have been 
fractionated and purified in our laboratory with the 
aim of elucidating their structure and studying their 
biological significance. In addition to physical 
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chemical and analytical studies on the blood 
proteins, we have undertaken the fractionation of 
synovial fluid by a modification of the meticulous 
fractionation procedures developed for blood in the 
laboratories of the late Edwin J. Cohn at Harvard 
Medical School. Examination of the synovial fluid 
in rheumatoid arthritis and other arthritides has 
revealed the distribution of proteins to be very 
similar, if not identical, to that seen in plasma. 
Studies on normal human synovial fluid proceed 
more slowly because of the difficulty in obtaining it. 
It is hoped that now that we have a model and the 
experience required, we can extend these fractiona- 
tion and purification procedures to other more 
complex tissues, both normal and pathological. 
These methods may make possible the isolation and 
mass preparation of relatively pure and unaltered 
tissue components for the study of their biological 
properties. The pharmacological properties of 
certain purified glycoproteins are being investigated 
at the clinical level, and the nature of the proteins 
and carbohydrates in amyloid and abnormal bone 
are being pursued in the laboratory. 

Another line of inquiry has been undertaken in 
order to compare connective tissue and synthetic 
poly-electrolytes, as these might modify perfusing 
blood proteins. This work, still in its early stages, 
can only point to evidence of selective protein 
retention and modification in the two systems. 
Special interest attaches to the obvious fact that such 
reaction is favoured by conditions of column flow. 
The relatively avascular pattern of compact tissue 
such as articular cartilage and aorta might favour 
this sort of reaction. 

In the field of enzymology, work is in progress on 
amino sugar metabolism as part of the endeavour to 
unravel the mechanism of mucopolysaccharide and 
glycoprotein synthesis. Another phase of this 
problem concerns the isolation from connective 
tissues of coenzyme-related compounds. 

A problem more immediately related to the 
rheumatic diseases, especially rheumatoid arthritis, 
is the study of amyloid. In order to determine its 
origin, pathogenesis, and significance in both clinical 
and experimental material, careful analytical studies 
are being performed on amyloid tissue obtained from 
these sources. To date, the amount and the identity 
of the sugars contained in nearly pure amyloid have 
been established. Work in progress should charac- 
terize and identify the source of the proteins in both 
human and experimentally-induced amyloid. 

Basic investigation in an entirely different direction 
was established in our unit twenty-odd years ago, 
when detailed studies on pleuropneumonia-like 
organisms and L-forms of bacteria were undertaken. 


These observations indicated that bacteria may 


survive and reproduce in a variant form wh ch jg 
indistinguishable from the morphology of thai class 
of agents known as the pleuropneumoni -like 
organisms. Although no L-form of a bacteriusi has 
been demonstrated to be virulent, their similar‘ y to, 
if not identity with, the pleuropneumonia-like 
organisms, which are frequent pathogenic agenis for 
a number of animal species, provides stimulus fof 


further investigation of their possible aetiological 
role in human disease. 

That natively-occurring pleuropneumonia-like 
organisms may be human pathogens has been 
suggested by studies on Reiter’s syndrome, non- 
bacterial urethritis, and some infections of the female 
genital tract. Since some members of this group of 
organisms are saprophytes in the normal male and 
female genital tracts, evaluation of their role in the 
diseases mentioned must await better methods for 
their isoiation, classification, and serological study 
Attempts to demonstrate the presence of L-forms of 
bacteria in the tissues of experimentally-infected 
animals, and later in tissue obtained from patients 
with rheumatic fever and rheumatoid arthritis are in 
progress. 

In addition to their possible clinical significance, 
study of the variant forms of the beta-haemolytic 
streptococcus has led to the discovery that the L-form 
of this species lacks the cell wall polysaccharide of 
the bacterial form. It has been suggested that the 
absence of this constituent accounts for the pliability 
and fragility of that form of the organism. Further, 
it would ‘seem reasonable to speculate that this 
structural deficiency is a direct result of exposure to 
penicillin, the procedure used in obtaining L-forms. 

From the foregoing, it must be apparent that | 
believe that fundamental research must be an 
integral part of the modern teaching hospital and can 
no longer be considered a luxury. The full-time 
scientist in a hospital must be regarded as the 
professional equal of the clinician. On the other 
hand, I hope that this presentation of some of the 
basic work in progress in the unit does not create 
the impression that our primary attention has been 
diverted from the sick patient and his care, for such 
is not the case. No catalogue of publications or 
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research projects can come to grips with the central | 
aspect of our work—a group of sick people who come | 


to our clinic with their various needs. Whether it is 
a decision between lymphoma and rheumatoid 
arthritis, or an evaluation of some environmenta 
factor which may underlie a flare-up in a patient’ 


eT 


. ° ° ° . . ' 
disease, instruction in the prevention of a deformity. 


or help in arriving at some compromise between 
the limitations imposed by disease and a patients 
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concept of a life that’s worth living—it is concerns 
such as these which marked our early endeavour in 
this field. To predict that our increasing interest in 
basic research would in any way displace this earlier 
interest would be to misread completely our attitude 
to the working relationship between these two 
pursuits. 

| have told you something of our work in funda- 
mental science and in clinical medicine—all this in 
aneffort to come to grips with the idea of an exchange 
between these dissimilar endeavours, or, more 
accurately, between the dissimilar individuals who 
give themselves unreservedly to contrasting voca- 
tions. How can one guarantee, or at least, create an 
atmosphere which favours a productive, enjoyable, 
and mutually instructive collaboration within a 
group of this sort? 

I believe that one of the most essential ingredients 
is to allow its members complete independence and 
the right to work on any problem of their own choice 
and to collaborate or not as they see fit. The 
success of such a unit will depend ultimately on the 
correct choice of individuals. They must be able, 
imaginative, independent workers with broad 
common interests, and with the ability and personal 
security necessary to allow good contact with their 
colleagues. The institution must provide the 
stability that men and women of tenacious spirit 
require for bringing long-term operations to a 
successfullend. In this environment, each individual 
can establish his reputation on his own merit and 
thus look forward with confidence to a successful 
research career in the basic sciences or in clinical 
medicine, either with us or elsewhere. We believe 
that a collaborative effort made voluntarily by equals 
through mutual respect and honest belief in the 
merits of the project will probably be more pro- 
ductive than a team effort instigated and driven by a 
team leader. 

I believe there is a peculiarly useful role to be 
played by the individual schooled in the disciplines 
of both care of patients and basic science in sustain- 
ing an awareness of the problems in the rheumatic 
disease field. In my opinion, the training of a new 


“breed” of investigator of this type is as vital to 
advance in the rheumatic disease field as is our need 
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for the acquisition of new knowledge. An environ- 
ment such as I have described is particularly useful 
in fostering the development of such an investigator. 
Here he can sustain both interests, but particularly 
he can appraise his dependence on others, his 
limitations from lack of breadth, and the loss of 
effectiveness that this entails, especially so when it 
comes to making significant decisions on incomplete 
evidence. 

It must be recognized that at the present time it is 
relatively rare that the lessons of the laboratory can 
be directly applied in the clinic. Usually there is not 
enough knowledge on either side to bridge the gap. 
However, this gap will be narrowed more rapidly by 
permitting clinicians and basic scientists to live and 
work in close harmony. If the clinical department 
of the future is to have a lively interest in, and an 
understanding of, the role of fundamental biological 
research, it must have a certain number of key 
clinicians who have had more than a smattering of 
experience in its disciplines. Likewise, we believe 
that if the basic investigator is to acquire an active 
interest in medical problems, he must be willing to 
train young medical people and to contribute, at 
least as consultant, to the solution of the problems of 
the clinic. It should be possible under these con- 
ditions to produce increasing numbers of individuals 
who can speak both languages, thus opening new 
channels of communication and better rapport 
between scientist and clinician. As phrased so 
nicely by Himsworth: “‘Integration of knowledge 
occurs within men not between men. If medicine is 
to maintain its unity then it must include among its 
members not only the whole range of specialists in 
its component subjects, but men who, within their 
own persons, link relevant disciplines.” 

The success of a study unit such as ours, be it 
concerned with rheumatic or other diseases, requires 
the discharge of three responsibilities: the care of the 
sick, the investigation of the basic mechanisms of 
disease, and the teaching and inspiration of younger 
men. Each of these activities is enhanced by virtue 
of the other two. If we maintain and keep in 
perspective these three activities, we shall be in a 
better position more nearly to approach our goal— 
the alleviation of the rheumatic diseases. 





Ann. rheum. Dis. (1957), 16, 6. 
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A popular anatomy book of the seventeenth 
century states: 


“It is sufficient to know that all the Parts of the 
Body are made up of Threads, or Fibres, of which 
there be different Kinds; for there are some soft, 
flexible, and a little elastick; and these are either 
hollow, like small Pipes, or spongeous, and full of 
little Cells, as the nervous and fleshy Fibres; others 
there are more solid and flexible, but with a strong 
Elasticity and Spring, as the membranous and 
certilaginous Fibres; and the third Sort are hard and 
inflexible, as the Fibres of the Bones.” 


This idea of a fibrous network as the basis of 
human structure has gradually developed, although 
the actual term connective tissue—bindegewebe—was 
first used by Johann Miiller in 1830 (Robb-Smith, 
1954). The purely mechanical concept of the 
function of connective tissue, one might even say the 
static or passive role of the tissue, has dominated 
physiological and pathological thought in the past, 
and only during the twentieth century has its active 
role in nutrition and defence as well as in structure 
begun to be appreciated. The developments of 
scientific knowledge, and especially of new techni- 
ques, have led to a reawakening of interest in this 
very important system of the body. 

The connective tissue system includes such diverse 
organs as the bones, the cartilage, the loose connec- 
tive tissue of the skin, and the viscous fluid of the 
umbilical cord (Wharton’s jelly), yet it is continuous 
throughout the body. Members of the Heberden 
Society must inevitably be interested in every part of 
the connective tissue system, but I shall confine this 
review to some of the problems of less highly 
specialized connective tissue. 

Connective tissue consists of three essential 
elements: the cells, the fibres, and the ground sub- 








* The Heberden Oration was given at the Wellcome Foundation 
on December 14, 1956. 


stance. It is, however, freely interspersed by blood 
vessels, lymph vessels, and nerve fibres, and is closely 
associated with epithelial and other tissues. 

The apparent scarcity of cellular elements in some 
connective tissue has led to a comparative neglect of 
this component. The fibrocyte or fibroblast is the 
essential cellular element, and four types of fibro- 
genic cell have been described by Fitton Jackson 
(1954a). Inthe cytoplasm of these cells cytoplasmic 
granules can be demonstrated by the electron micro- 
Scope approximately | in size (Fitton Jackson and 
Smith, 1955). The granules stain metachromatically 
and the presence of hexosamine indicates the pre- 
sence of mucopolysaccharides. There is also 
evidence for the presence of other polysaccharides 
and approximately 30 per cent. of the granules are 
composed of protein. The close relationship of 
these granules, both in vivo and in vitro, with the 
development of collagen fibrils has inevitably led to 
conjecture as to their precise role. This must for the 
moment remain an unsolved problem. The evidence 
of Fitton Jackson (1954b, 1956) for the presence of 
fibril formation within the cell, and the lack of a well- 
defined cell surface, together with the absence of any 
definite evidence of the presence of nucleotides, 
suggest that the granules may provide an essential 
element for fibril formation or may be responsible 
for bringing about conditions suitable for fibril 
formation—even outside the cell. 

The other cells seen in considerable numbers in 
connective tissue are the mast cells. Their function 
is not known, but there is evidence that they may 
store heparin (Jorpes, Werner, and Aberg, 1948). 
It has also been suggested that the mast cells secrete 
hyaluronic acid (Asboe-Hansen, 1950, 1951) and that 
they may be concerned in histamine release (Riley, 
1953). Their function, in other words, appears to be 
related more to the ground substance than to fibril 
formation. 
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It will be observed that no reference has been made 
to the presence of an elastocyte or an elastoblast; 
although some workers have suggested that such a 
cell exists, the consensus of opinion is that the fibro- 
cyte or fibroblast is the sole cell responsible for the 
formation of the different fibres: reticular, collagen- 
ous, or elastic. 

Perhaps in no branch of biological science has the 
development of knowledge been greater than in the 
composition, mode of formation, and structure, of 
fibrous proteins. 

The morbid anatomist has, until recently, relied 
upon the use of staining and the light microscope to 
differentiate between the different fibres. Ehrlich 
(1877) first used the term metachromasia for the 
peculiar property of basophilic dyes to stain certain 
structures a different colour from that of the dye, and 
this has been used as a histological basis for the 
differentiation of the different fibres. Unna (1896) 
clearly realized that intermediate staining reactions 
occurred, and we were led in our early studies to 
conclude that ‘‘all that glitters is not gold’’, elastic- 
like or elastoid staining being obtained with altered 
collagen, and that it was possible as a result of 
enzymatic action on collagen to make a tissue stain 
with orcein or Weigert’s stain. Gillman, Penn, 
Bronks, and Roux (1954, 1955) have extended these 
studies to pathological conditions, and have re- 
stressed some of the potential fallacies of conclusions 
based upon so-called normal histochemical tech- 
niques. There is still no unanimity as to the cause 
of metachromatic staining, whether it is due to 
chemical interaction between a polysaccharide or 
protein side-chain, or whether it is as Bank and 
Bungenberg de Jong (1939) suggest, a phenomenon 
dependent upon electric charge density. Another 
technique employed to differentiate between the 
different fibres has been the use of silver staining 
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methods, the introduction of which led to the 
differentiation of the reticular fibres. 

The development of the electron microscope 
revealed that the fine fibres of the light microscope, 
often referred to as fibrils, were, under the higher 
magnification, merely small fibres, and that much 
smaller structures, fibrils, were the tissue unit. The 
work of Schmitt, Hall, and Jakus (1942), and of 
Wolpers (1943) showed that the collagen fibril was 
approximately 1,100 Angstrom units in width and 
was characterized by cross striations regularly 
spaced about 640 Angstron units apart. This 
peculiar spacing is a constant feature of collagen 
from human tissue, although collagen with a different 
periodicity has been observed from other animal 
sources. Examination at higher magnification 
revealed the presence of bands within the 640 
Angstrom period (Fig. 1). Wolpers (1944) described 
two or three such bands, Schmitt, Hall, and Jakus 
(1945) described five, and eventually Hofmann, 
Nemetschek, and Grassmann (1952) described ten. 
These bands have fixed intraperiod positions and 
density of staining with phosphotungstic acid. They 
are thought to reflect the chemical composition and 
structure of the collagen fibril and may be said to be 
the finger print of collagen. Wolpers (1950) 
expressed the view that a normal natural collagen 
fibril had only two intraperiod bands and that the 
presence of more bands must be considered to be an 
indication of pathological change. This viewpoint 
is not generally accepted, but there is agreement that 
the number of intraperiod bands is not constant, and 
that different numbers of bands probably indicate 
differences of chemical structure. 

The comparison of collagen fibrils from human 
sources shows little fundamental difference in either 
the gross or the minute structure at the lower powers 
of magnification, save that the collagen from a foetal 





Fig. 1.—Diagrammatic representation of intraperiod bands. 
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Achilles tendon shows a diffuse sheet formation 
rather than the characteristic fibres (Fig. 2). This 
peculiar sheet formation in Achilles tendon is found 
throughout foetal life and has been seen by us up to 
the sixth month of infant life. However, careful 
analysis of fibril width has revealed differences 
between the fibril width in different tissues and also 
the presence of changes with chronological age 
(Grassmann, 1957; Gross, 1950; Schwarz, 1953; 
Pahlke, 1954). It has been shown that the fibril 
thickness increases with age, and this is so character- 
istic that the age of the fibril can be determined by 
such measurements. There is also a characteristic 
fibril width for different tissues, although for some 
tissues the scatter is greater than for others. Schwarz 
(1957), using silver impregnation methods coupled 
with stereoscopic electron microscopy, has shown 
that two types of silver staining are obtained with 
collagen fibrils: the silver may be uniformly spread 
over the surface of the fibre or it may be concen- 
trated in the dark band of the intraperiod cross 
structure. Four or five granules are to be seen lying 
side by side in the dark bands of the fibrils. Longi- 
tudinal section has shown that this was not an 
artefact and that the granules were deposited in the 
fibrils. The internal silvering is not present in all 
collagenous material, in fact it is never found in the 





Fig 2.—Collagen from Achilles tendon of 6 months foetus. 


collagen obtained from healthy sclera, but it is ung 
in the collagen of the Achilles tendon. The de. »Jop. 
ment of intrafibril staining is a feature of age \¢g of 
certain tissues such as the Achilles tendon The 
possible implication of these findings on the str: cture 
of collagen will be referred to later. 

Another interesting electron microscope de) -\op. 
ment was the report of Wyckoff (1952), cont: med 
by Kennedy (1955), that the collagen fibrils hive g 
tubular structure. 

Bowes and Kenten (1948) have determined the 
composition of collagen, using what for biolovists 
must be considered rather vigorous methods of 
extraction, and have obtained a product of constant 
composition from calf skin. The striking feature of 
the amino acid analysis of collagen is the high 
content of glycine, over 25 per cent., the high content 
of hydroxyproline and proline, and, to a lesser 
extent, the amounts of aspartic and glutamic acids, 
Attempts are being made to determine the structure 
of collagen by dislodging proteins and polypeptides 
from the main collagen mass and by analysing the 
amino acid sequences. Perhaps the greatest recent 
controversy has been that over the significance of the 
small carbohydrate content (approximately 0-5 per 
cent.). Until recently, most chemists have suggested 


that the carbohydrate was due to the presence of 
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cement substance, or ground substance, which had 
been inadequately removed during preparation. 
Grassmann (1957) recently suggested that the carbo- 
hydrate might form an integral part of the collagen 
abril. The presence of silver particles in the fibril 
could be interpreted as indicating their adherence 
to cement substance between finer fibrils or their 
affinity for certain amino acids such as hydroxy- 
lysine, and does not necessarily imply that the 
carbohydrate is an integral part of the fibril. Colla- 
ven from some animal sources contains a consider- 
able proportion of carbohydrate, so that there is 
evidence from the wider biological field of a close 
association between polysaccharide substances and 
the protein molecules of collagen. D. S. Jackson 
(1953) has shown that conditions which are favour- 
able for the extraction of mucopolysaccharides are 
associated with a marked reduction in the stability 
of the tissue. D. S. Jackson (1954) also suggested 
that chondroitin sulphate might form stabilizing 
linkages between collagen chains. It is interesting 
that Wood (1954), working in my department on the 
physical properties of collagen and elastic fibres, 
found that the treatment of native elastic tissue with 
formaldehyde or periodate increased the cross 
linkages and strengthened the material, but that 
when collagen-free tissue was used these reagents had 
very little effect. 

The complexity of the collagen problem is perhaps 
even more fully appreciated when one examines the 
products of extraction. Nageotte (1927) first 
reported the solubility of rat tail tendon in dilute 
acetic acid. Orekhovitch, Tustanovsky, Orekho- 
vitch, and Plotnikova (1948) isolated a citrate-soluble 
fraction which yielded fibrils on dialysis. The pre- 
cipitated fibrils had the characteristic cross-striation 
fof collagen under the electron microscope, and 
Bowes, Elliott, and Moss (1953) have found that the 
zmino acid analysis of citrate soluble collagen was 
Nery similar, if not quite identical, to that of natural 
rollagen. Considerable study of the soluble frac- 
tions of collagen in both acids and alkalis, and the 
factors concerned in the precipitation of fibrils 
seyee salt concentration, and mucopolysacchar- 

es) have been made both by the Massachusetts 
roup, Schmitt and Gross in particular, and also by 












€ King’s College group, Fitton Jackson and 
andall (1953) and Randall, Booth, Burge, Fitton 
ackson, and Kelly (1955). Schmitt, Gross, and 
ighberger (1955) reviewed their findings and dis- 
ssed three forms of collagen: standard fibrous 
llagen, fibrous long-spacing (F.L.S.), and segment 
ng-spacing (S.L.S.). The fibrous long-spacing 


aterial (F.L.S.) can be produced by the addition of 
chondroitin 


variety of substances, sulphate, 
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thrombin, heparin (Randall, Fraser, Fitton Jackson, 
Martin, and North, 1952), whereas originally High- 
berger, Gross, and Schmitt (1951) had supposed that 
only mucoprotein would induce the change after 
dialysis with ichthyocol acid filtrate. The fine 
structure of F.L.S. varies considerably, but the amino 
acid composition is qualitatively the same as collagen, 
and the high-angle x-ray diffraction picture is similar 
to that of collagen. The striking feature is the 
variability within, as it were, the overall general 
similarity of pattern. The S.L.S. is also similar in 
chemical analysis to collagen, but there are structural 
differences and these segments are produced most 
readily by the addition of A.T.P. to ichthyocol acid 
filtrate. 

These findings serve to indicate the complexity of 
collagen as regards structure, chemical composition, 
and reactivity, and to render less disturbing the 
findings of our group on the action of alkalis and 
enzymes upon collagen (Hall, Keech, Reed, Saxl, 
Tunbridge, and Wood, 1955; Burton, Hall, Keech, 
Reed, Saxl, Tunbridge, and Wood, 1955) have shown 
that alkaline buffer solutions, pH range 7-0 to 10-4, 
and phthalate buffer solution of pH 5:0 cause 
profound changes in the collagen fibrils, producing 
products which have the tinctorial properties and the 
morphological appearance under the electron micro- 
scope of elastic tissue fibres. These findings might 
of course be artefacts, but the structural changes are 
accompanied by chemical changes, the modification 
of the collagen fibrils being accompanied by the 
release of proteins or polypeptides rich in hydroxy- 
proline and arginine and also of material rich in 
reducing sugars (Burton and others, 1955). I do 
not wish to overstress the significance of these 
results, also confirmed by Banga, Balo, and Szabo 
(1954, 1956), but merely to underline the complexity 
of collagen and elastic tissue fibres. 

Astbury and Bell (1939), largely on the basis of 
x-ray diffraction data, classified the fibrous proteins 
into two broad groups: the keratin, myosin, epi- 
dermin, fibrinogen (K.M.E.F.) group, and the 
collagen group. The K.M.E.F. group, in addition 
to having common structural features, which is the 
reason for their similar and characteristic diffraction 
patterns, all exhibit long range elasticity. The 
collagen group also have a characteristic diffraction 
pattern which is quite distinct from that of the 
K.M.E.F. group. 

Elastic tissue fibres have presented a problem. 
Their structure is much less well-defined than that of 
collagen; Hall, Reed, and Tunbridge (1955) have 
described three common components (branching 
fibres, sheetlike structures, and debris material) of 
elastic tissue fibres from many human and other 
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animal sources (Fig. 3). The x-ray diffraction 
pattern is quite distinct from that of collagen and the 
chemical analysis of Partridge and Davis (1955), 
Partridge, Davis, and Adair (1955), and Partridge 
(1957) would suggest that there are very marked 
differences in the amino acid composition, mainly 
the higher amount of valine and the small amount 
of hydroxyproline and proline. Despite these 
differences and the marked contrast in physical 
properties, i.e. the much greater elasticity, the 
absence of any real evidence for an elastoblast, 
and the fact that the formation of collagen would 
appear to be a prerequisite for the formation 
of elastic tissue fibres, available evidence would 
indicate that elastic tissue fibres are probably 
members of the collagen group of fibres rather than 
of the K.M.E.F. group. Furthermore, elasto- 
genesis is usually associated with the presence of 
large amounts of metachromatic staining material, 
and since many mucopolysaccharides exhibit meta- 
chromatic staining mucopolysaccharides may play 





(a) Filamenting elastic tissue. 


Fig. 3.—Examples of elastic tissue. 


an important role in determining the format.on of 
elastic tissue fibres and possibly an even mor 
important role than in the case of collagen. 

The discovery by Bal6 and Banga (1949a, b, 1959) 
of a new enzyme elastase in the pancreas has assisted 
greatly in the study of elastic tissue. Hall (1957) ha: 
shown that there are two components of the enzyme. 
a fraction Ei, with maximum activity at pl 
which attacks mucopolysaccharides, and a second 
fraction Es, with a maximum activity at pH 8-7 
which is proteolytic. These findings have beep 
confirmed independently by Banga, Balo, and Szaly 
(1954, 1956). In natural tissue, collagen and elastic 
fibrils are intimately related, so that separatioy 
without the risk of degradation has been well-nigh 
impossible. The specificity of action of the enzyme 
elastase has rendered possible the removal of elastic 
fibres as well as permitting a fuller analysis of the 
structure and breakdown products of elastic tissue 
fibres themselves. 

The third fibre, 
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isolated by Mall (1888), from lymph nodes. The 
fact that on boiling the fibres failed to produce 
gelatin led him to conclude that they were not 
collagenous. The reticular fibres, often referred to 
as reticulin, are very fine fibres which branch and 
anastamose with one another to form a fine network 
orreticulum. Reticular fibres are most numerous in 
young tissue and basement membrane. They are 
not birefringent in polarized light, and they stain 
poorly with Van Gieson’s stain, but with silver 
staining techniques they readily absorb silver 
particles. On the other hand, reticulin reacts to 
certain enzymes such as trypsin and collagenase, as 
does collagen. Kramer and Little (1953) have 
clearly shown, with the aid of the electron micro- 
scope, that the fibrils are soluble in boiling water, the 
reason for their resistance being the presence of a 


i very stable amorphous component, rich in both 


protein and carbohydrate. Windrum, Kent, and 
Eastoe (1955) have shown that renal cortical reticulin 
has 4-2 per cent. of non-hexosamine carbohydrate 
and 10-9 per cent. of bound fatty acids, pre- 
dominantly myristic acid. The fibrillar element of 
reticulin, however, has a cross-striation similar to 
that of collagen, but with a periodicity of approxi- 
mately 210 Angstrom units. The amino acid 
content also closely resembles that of collagen. 
There is thus very sound evidence for thinking that 
the fibrillary element of reticulin is a variety of 
collagen, but the view that reticulin is necessarily 
a precursor of collagen is not universally accepted. 
The last component of connective tissue is the 
ground substance. The universality of the ground 
substance, filling as it does all the interfibrillary 
spaces, renders the study of the substance or group 
of substances difficult. It is not easy to be certain 
of the purity of the extracts or that extracts of 
fibrillary components have always been obtained 
without including some of the ground substance 
components. The ground substance plays a very 
important role in the regulation of water balance and 
is extremely susceptible to changes of hydrogen ion 
concentration and of other ions. Excellent reviews 
of this aspect of the function of connective tissue are 
available and no further reference will be made. 
Meyer (1954), in reviewing the ground substance of 
connective tissue, stressed that the products of 
extraction are largely dependent on the method 
employed, but that mucopolysaccharides and 
} Proteins are the important constituents. The follow- 
ing mucopolysaccharides have been isolated from 
i ground substance: hyaluronic acid, chondroitin 


‘P sulphates, A, B, C, chondroitin, and keratosulphate. 


|The ground substance of the different tissues varies 
in the quantity and quality of mucopolysaccharides 
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present. The ubiquitous nature of so many of the 
components of ground substance can and does 
interfere with the interpretation of staining reactions 
and even with the chemical analysis of the fibrous 
components of connective tissue; this is a point of 
particular significance when studying and attempting 
to interpret pathological changes. 

This review of some of the basic properties of the 
elements of the connective tissue system may serve to 
illustrate the complexity of the system and to show 
how this very complexity may indicate the variety of 
responses which may occur to a given stimulus. The 
influence of age upon the response of the fibrous 
elements to enzymes is very important, and the work 
of Keech (1955) upon the action of collagenase upon 
collagen prepared from the skin of the abdominal 
wall from patients of different ages is of great 
interest to rheumatologists. The increased suscepti- 
bility of the collagen below the age of 25 to enzyme 
action might afford an explanation for the vulner- 
ability of the collagenous structures of the heart 
valves in rheumatic fever (Table I, overleaf). 


The increasing prevalence of certain disorders, 
peri-arteritis nodosa, lupus erythematosus, sclero- 
derma and dermatomyositis, all of unknown 
aetiology and with many features in common, the 
panorama of symptoms and signs, the varied mode 
of onset and presentation, and the diffuse patho- 
logical findings in the vascular and connective tissue 
systems led Klemperer (1950) to classify them as 
‘‘collagen diseases’. This term has been applied in 
a way that Klemperer never intended, and he has 
clearly indicated that evidence that these disorders 
are primary diseases of collagen is not forthcoming. 
Nevertheless, the novelty of the term, and possibly 
a slight scientific glamour attaching to it, has caught 
the imagination of the medical profession, and there 
is a tendency to include an increasing number of 
disorders, especially rheumatoid arthritis, under this 
generic title. The recent review by Sinclair and 
Cruickshank (1956) of the pathological findings in 
fatal cases of rheumatoid arthritis provides sufficient 
evidence, in so far as rheumatoid arthritis is con- 
cerned, to exclude the disease from the collagen 
disorders. Similar studies of lupus erythematosus 
and periarteritis nodosa (Klemperer, 1948) have 
revealed that the pathological changes in these two 
disorders are not confined to the connective tissue 
system, let alone to the collagenous component. 
Klinge (1933) demonstrated that the essential patho- 
logical lesion in rheumatoid arthritis and rheumatic 
fever was fibrinoid degeneration and mucoid 
swelling. Bien and Ziff (1951) found, by chemical 
analysis of fibrinoid material, that it lacked proline 
and hydroxyproline and so could not be considered 
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TABLE I 


THE MOTH-EATEN FIBRES INDICATE A DEGENERATIVE CHANGE IN THE 
COLLAGEN FIBRES. AFTER 3 HRS’ iNCUBATION, MOTH-EATEN FIBRES ARE 


VERY NUMEROUS IN THE AGE RANGE 1-30 YRS. 


: OF 
ses 


a 10 min. 


Erythroblastosis 
foetalis 


Newborn 


Incubation Time 
! hr 


NOT OONE 


1—6 mths 


1—S yrs 


6—10 yrs 


11—15 yrs 


16—20 yrs 


21—30 yrs 


31—40 yrs 


NOT OONE 


41—SO yrs 
NOT OONE 
“Standard” Change 
* **Moth-Eaten” Fibres 


“Granular Degenerating” Fibres 


3 hrs 





24 hrs 


++ +++ 


BF Beaded Fibril 


B ‘ Beads” 
(From Keech, 1955) 


TABLE II 
COMPARISON OF NORMAL HISTOLOGY AND ELECTRON-MICROSCOPY IN CERTAIN DERMAL ABNORMALITIES 


ANNALS OF THE RHEUMATIC DISEASES 


to be collagen. Kellgren. Ball. 
Astbury, Reed, and Beightoy 
(1951) reported that the amor. 
phous fibrinoid tissue did no 
give an x-ray pattern of collagen 
Gueft and Laufer (1954) sugges 
that the protein of fibrinoid maj 
be nuclear rather than collagen. 
Ous in origin. 

My personal awakening to the 
potentialities of the connective 
tissue system arose from a stud) 
of senile purpura (Tunbridge, 
Tattersall, Hall, Astbury, and 
Reed, 1952). The limited area; 
of skin involved (the dorsal aspect 
of the forearm and the face), 
coupled with the severe degen- 
erative changes in the collagen 
of the affected sites, led us t 
study other disorders known t 
exhibit abnormalities of the skir 
and to attempt to produce similar 
degenerative changes in. skir 
collagen both in vitro and in viv 
We reported upon the staining 
and morphological abnormalities 
with both the light and electro 
microscopes in pseudoxanthoma 
elasticum, Ehlers-Danlos 
drome, and Werner’s syndrome 
Table II summarizes our findings 
at that time. The assessment 0! 
the collagen was made on the 
qualitative appearances under 
the light and electron micros 
copes. We made no quantitative 
studies, nor did we include the 
reactions to enzymes and physic 
agents. Asa result of the develop 
ments in knowledge and newe 


SYN 





| 














Histology 
Condition eS — 
Elastic Staining Collagen 
Senile Elastosis Excessive Normal 
Ehlers-Danlos Syndrome Excessive Scanty 
Pseudoxanthoma Elasticum Increased or faint Normal or 
aggregated 
Werner’s Syndrome Normal Abnormal 


Elastic Fibres 


Trace 


Electron-Microscopy 


Collagen Fibres Debris 

Fragmented Abundant tryps 
solut 

Trace Fairly abundant 


Small scale 


Abundant mainly Normal 


normal 


Abundant tryps 
olut 


Grossly degraded 


— 








From Tunbridge and others (1952). Clinical Science, 11, p. 322. 
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' to be of a xanthematous origin. 


; presence 


_ abnormality in the collagen fibrils. 
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techniques, I feel that some of our findings as 
recorded in this Table will need to be modified. 
Pseudoxanthoma elasticum, first described by 
Balzer (1884), is a developmental dysplastic disease 
which is rarely manifest before the second decade. 
The skin becomes thickened and leather-like and in 


‘the involved areas becomes lax and redundant 
' though relatively inelastic, hence the term pseudo- 


elasticum. Because parts of the skin, particularly 
the grooves between the folds, become yellow in 
colour, the earlier clinicians considered the condition 
Two other features 
have been described in the disorder: angioid streak- 
ing of the fundus and arterial changes due to an 
increased tendency to calcification and a liability to 
haemorrhage. The histological changes occur in the 
deeper layers of the skin and consist of an increase 
of elastic staining material and the aggregation of 


' some of the collagenous fibres into whorled masses. 


Under the electron microscope there was no evidence 
of gross deformation of the collagen fibres, or of the 
of abnormal amounts of amorphous 
material, nor any increase in the true elastic fibres. 
The findings vary considerably in different cases, and 
in some instances there was a suggestion of a slight 
An occasional 
finding is the presence of fatty material with evidence 
of calcification, and there are fatty-looking nodules 
to be seen in the optic fundus. These findings 
suggested to us that there might be a minor disorder 


| of the lipoids in addition to changes in other connec- 


tive tissue elements, and they emphasized the scanty 
attention which has been given to the possible role 
of lipoids and lipoid-like material in studying the 
connective tissue system. 

The other interesting abnormality of the connec- 


) tive tissue of the skin that we have studied has been 
| the Ehlers-Danlos syndrome or rubber skin (Ehlers, 
» 1901: Danlos, 1908). 
» the first recorded case of this syndrome was described 


MckKusick (1956) states that 


in 1882 by Job van Meekerven of Amsterdam. The 
disorder is exceedingly rare. It is essentially a 
condition of infancy and childhood and is character- 
ized by excessive hyperextensibility of the skin. The 


| latter is soft, almost velvety in appearance, and often 


is 


t trypsitae 
solubk 


undant 
le 
3 


t trypsin 
olubk 


—_—_ =_— 


) pale in colour, in fact it may have an almost pearly- 
» white appearance. 


The condition may be general- 


| ized, but it is more frequently localized particularly 
5 to the skin around the elbows and knees and may 
) affect only one knee or one elbow. The laxness of 
| the skin is often associated with some hypermobility 
) of the joint and there is a pronounced tendency to 


haemorrhage. The skin is easily damaged and the 


»combination of haemorrhage and trauma tends to 


) Scarring as well as to excessive scar formation often 
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resembling keloid or leading to tumour formation. 
Another interesting clinical feature is that the 
condition often disappears as the child grows or at 
least becomes much less pronounced. 


Examination of the affected areas by normal 
histological methods reveals the presence of an excess 
of elastic staining material. Under the electron 
microscope we have shown this to be due to a true 
increase in elastic tissue fibres, which may form as 
much as 75 per cent. of the material examined, in 
contrast with the very small percentage (less than 
5 per cent.) of elastic tissue found in normal skin. 
The remaining fibrils appear to be those of normal 
collagen. The connective tissue in adjoining normal 
skin is normal in appearance under both the light 
and electron microscopes. Jansen (1955) has 
suggested that the primary defect is a difference in 
structure of the collagen, more particularly in the 
alignment of the collagen fibrils, but he offers no 
explanation for the quantitative increase in the 
elastic fibrils. The elastic tissue fibres are readily 
destroyed by elastase, a further indication of their 
true nature. 

Bal6 and Banga (1949a, b), after discovering 
elastase in pancreatic tissue, were able to prove the 
presence of inhibitors in serum which prevented the 
action of the enzyme in vivo. Saxl and Graham 
(1956), working in my department, have confirmed 
the presence of an inhibitor. Moreover, they have 
found an increased amount of inhibitor in the serum 
of patients suffering from the Ehlers-Danlos syn- 
drome. This observation might offer a ready ex- 
planation if there were always a generalized increase 
in the formation of elastic tissue, but it is difficult to 
explain the localized increase of formation other than 
by assuming an alteration in the tissue of the affected 
area. The affected area, however, does not seem to 
be entirely abnormal, because as I have already 
mentioned, trauma and haemorrhage are often 
followed by excessive scar formation, in which 
normal-looking collagen predominates, although 
clinically the appearance may resemble keloid 
formation. 

The possibility of strictly localized inhibition or 
the converse of the action of the enzyme naturally 
brought to mind the patchy distribution of degenera- 
tive changes in arteries, particularly the larger 
arteries where the elastic laminae predominate. 
Analysis of the aorta has shown that the elastic layer 
contains a considerable amount of collagen and 
mucopolysaccharide beside elastic fibres. Muco- 
polysaccharide is found in greater quantity in the 
subintimal than in the subadventitial zone. Saxl 
(1957), working in my department, decided to try the 
action of Hall’s two fractions of elastase (Ei the 








mucolytic enzyme and E2 the proteolytic enzyme) on 
consecutive sections of aorta. Fig. 4 shows that the 
proteolytic enzyme, Es, acted maximally upon the 
middle zone of the elastic coat and to a lesser extent 
on the other portions, whereas Ei, the mucolytic 
enzyme, acted maximally in the subintimal zone. 
Furthermore, detailed study of the latter areas 
revealed evidence of the release of fatty material. It 
would be premature to draw too many conclusions 
from these results, particularly as to their bearing 
upon the all important problem of arterial degenera- 
tion. They do, however, serve to re-emphasize that 
alterations in the local conditions of a tissue may 
predispose to pathological changes, and that the 
variations in response to a common stimulus may be 
determined by such local variations. 


(b) 





Fig. 4. 


(a) Section of untreated 
aortic media stained by 
Wiegert’s stain. 


(6) Similar section of aortic 
media, stained after treatment 
by the proteolytic component 
E2 of the enzyme elastase. It 
will be noted that there 
are widespread degenerative 
changes in all parts of the 
media. 








(c) Similar section of aortic 
media stained after action of the 
mucolytic component E1 of the 
enzyme elastase. 
degenerative change in this 
section is to be seen in the 
subintimal layer. 
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In this review I have tried to show that the cc nneg. 
tive tissue system, although so_ interconnecte; 
throughout the human body, and formed of s:mila; 
elements, cells, collagen, elastic and reticular |ibres 
and ground substances, exhibits important varig. 
tions, both qualitatively and quantitatively, in the 
component parts, yet nevertheless maintains a 
overall identity. Many of the manifestations of 
disease may be determined by the condition of the 
connective tissue elements, even though changes jy 
their structure may not be apparent with the means 
of analysis available to-day. 

In reviewing this subject, I should like to pay 
tribute to my colleagues, not only for their importan 
contributions, but for the very great stimulus, help 
and loyal co-operation they have given to me during 
the past 10 years. 

Mr. President, I trust that these 
remarks may encourage Clinicians 
to continue the accurate obser. 
vation of bizarre and ofte 
anomalous phenomena, because 
so often such apparent trivialities 
have provided the stimulus t 
fundamental scientific observa- 
tions. Likewise, I hope that the 
fascinating problems of the con- 
nective tissue system may stin- 
ulate the younger clinicians t 
develop and maintain an active 
interest in at least one smal 
section of medical science and 
thus enable themselves to utilize 
more readily the advances of 
knowledge which must ultimate 
be so important for the better 
treatment of their patients. 
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ISOLATED OSTEO-ARTHRITIS OF THE 
SHOULDER JOINTS 


REPORT OF A CASE 


BY 


ARTHUR W. BAGNALL 


Vancouver, B.C. 
(RECEIVED FOR PUBLICATION NOVEMBER 22, 1956) 


It seems worthwhile to describe this case because been able to avoid the heavier household chores 
of the very unusual site of the osteo-arthritis. There nor has she indulged in sports at any time 
is no evidence whatever of arthritis of any other type 
elsewhere in the body and the patient, whose memory Case Report 
is good, can recollect no injury whatsoever to either History of Present Illness.—4 years before consultation 
Shoulder. Both the patient and her daughter state this 73-year-old white woman began to have rheumatic 
that she has done no strenuous work and has always pain in the left shoulder, which persisted until restrictior 





Figure.—Radiographs of right and left shoulders, showing narrowing of joint space with eburnation of subchondral bone, pseudo-cystic 
changes in the next deeper layer of bone, and bone proliferation on the glenoid and humeral margins. 
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ISOLATED OSTEO-ARTHRITIS OF THE SHOULDER JOINTS 


of movement immobilized it 3 years later. 3 years ago, 
she began to have pain also in the right shoulder. This 
became progressively worse, even though marked restric- 
tion of movement had developed, and was her chief 
complaint when seen. 

Her past history and family history were not contribu- 
tory. 


Examination.—The right shoulder showed about one- 
third of the normal range of (passive) scapulo-humeral 
movement, and was quite painful. Eburnation crepitus 
was palpable on the right side. 

The left shoulder showed only a few degrees of passive 
movement at the scapulo-humeral joint, which was only 
slightly painful. 

The peripheral joints were quite normal and the spine 
showed only the slight restriction of movement to be 


F expected at her age. 


ssl 





S tests for syphilis and Brucellosis, were negative. 


There was nothing to indicate a focus of infection, or 
other systemic disease. Blood pressure 140/80, electro- 
cardiogram and fluoroscopy of the thorax within normal 
limits. 

The central nervous system was quite normal and there 
was no evidence to suggest syringomyelia. 


Laboratory Findings.—Blood tests, including serological 
Ery- 
throcyte sedimentation rate 12 mm./hr (Westergren). 
The fasting blood sugar was normal. 


Radiological Findings.—In both shoulders, there was 
rather marked narrowing of the joint space with eburna- 
tion of the subchondral bone and pseudo-cystic changes 
in the next deeper layer of bone, more marked on the 
right side. There was marginal bone proliferation on 
both the glenoid and humeral margins (see Figure). 

X-rays of the lumbar spine and pelvis showed some 
vertebral degenerative change. 


Discussion 
Osteo-arthritis of the shoulder joints of significant 
degree is most uncommon. When it does develop, 








17 


good reason for it is usually easy to find, but in this 
case there was no good reason. 

There was no past history of inflammatory 
arthritis in the shoulders or elsewhere, and no history 
of either major, or oft-repeated minor, occupational 
injury (as might be expected in a miner or stevedore). 
Neuropathies, such as syringomyelia, may contribute 
to osteo-arthritis of the shoulder, but there was no 
neuropathy, nor was there any metabolic disease, 
such as ochronosis, to predispose to the unusual degree 
of degenerative change, demonstrated radiologically 
and clinically. The patient had led a life of ease and 
comfort. 


Summary 


A case of bilateral, severe arthritis of both shoul- 
ders presumably purely degenerative in origin, is 
reported because of its extreme rarity and because 
no potential pre-disposing factor was detectable. 


Ostéoarthrite isolée de larticulation de ’épaule; rapport 
d'un cas 


RESUME 


Un cas d’arthrite sévére des deux épaules, probable- 
ment de nature purement dégénérescente, est signalé en 
raison de son extréme rareté et parce qu’aucun facteur 
potentiel de prédisposition n’avait pu étre décelé. 


Osteoartritis aislada de la articulacion del hombro; relato 
de un caso 


SUMARIO 


Un caso de artritis grave de ambos hombros, probable- 
mente de naturaleza puramente degenerativa, se sefala 
aqui a causa de su gran rareza y porque ne se pudo 
encontrar ningun factor potencial de predisposicién. 
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PLACEBOS IN THE TREATMENT OF RHEUMATOID 
ARTHRITIS AND OTHER RHEUMATIC CONDITIONS 


BY 


EUGENE F. TRAUT Anp EDWIN W. PASSARELLIt 
Arthritis Clinic, Cook County Hospital, Chicago, Ill. 


(RECEIVED FOR PUBLICATION JANUARY 28, 1957) 


Medications and procedures reputedly helpful in 
treating chronic illnesses such as arthritis are multi- 
plying to a degree confusing not only to the lay 
public but also to physicians. 

Many or most of drugs have come into use 
empirically. Remissions, often spontaneous and 
characteristic of rheumatic disease, may coincide 
with the taking of some advised substance or the 
performance of some procedure. Autosuggestion 
and increased security engendered by contact with 
the healer can result in an improved mental attitude 
of faith and hope. This can account for improved 
physiological function which in its turn is conducive 
to lessening of symptoms or even to remission of the 
disease. 


Material 


Patients seen in the Arthritis Clinic at Cook 
County Hospital commonly have skeletal disease 
with chronicity expressed in months or years. They 
have been exposed to an almost unbelievable number 
of nostrums, cultists, chemicals, and physical agents, 
all of which have failed, as evidenced by admission 
to our clinic. 


Methods 


A complete medical history and physical examina- 
tion formed part of the first visit. During this study 
lactose 0-3 g. was prescribed to be taken after each 
meal during the ensuing week of laboratory tests and 
studies by consulting hospital services. No promise 
of improvement accompanied the tablets, and such a 





* This study was aided by the Commercial Solvents Corporation 
and the Hektoen Institute for Medical Research. 

t Assisted by Chester B. Thrift, Joseph E. Allegretti, H. Paul 
Carstens, Harriet M. Clark, and George Gumerman. 


prescription does not affect the sedimentation rate 
serum uric acid, or the eosinophils. At succeeding 
visits lessened symptoms or improved finding 
resulted in continuance of the placebo tablets, but 
lack of benefit would lead to a placebo injection 
Failure to improve while receiving the injected 
placebo would be followed by employment of : 
presumed antirheumatic or currently used drug 
Dietary, physical medicine, and hygienic and surgica 
advice were added at ensuing visits, after discontinu: 
ing the placebo studies. 

During the weekly clinic interviews, care was take! 
to avoid rhetorical or leading questions. The 
procedure of the placebo study was planned t 
duplicate a customary office visit. The patient was 
asked “‘How are you as compared to your last 
visit? Are you better, worse, or the same? Wer 
the tablets as helpful as aspirin? Do you think i 
worth while to take more tablets?” Equivocal o 
apologetic replies, such as “I think I am a littk 
better’ or “On that sunny day, I felt fine, but since 
it turned colder ——”’, were classed as _ placeb 
failures. Seven physicians attending at the Clinic 
independently interviewed and examined the patien! 
on his return visits. Check-ups were aimed to & 
objective. 


Results 


Of 151 patients with rheumatoid arthritis given 
placebo. only 88 were studied in sufficient detail t 
justify inclusion in this report (Table I, opposite) 
51 of them received the tablets for 4 weeks or les 
Thirteen (25 per cent.) of these patients were foun( 
to be improved. The 38 patients (75 per cent.) I! 
whom no improvement was seen included those wit! 
higher degrees of placebo resistance and those dis 


~— 








illusi 
a fev 
4 we 
tinuc 
Patie 
are S 
to in 
retur 
of p 
remi 


PLA 
PATI! 


Di 


TI 
(m 


whil 
perce 
imm: 
of p 
arthi 
relat 
rheu 
degr 
com) 
arthi 
by g 
the t 
to p 


PLAC 


Si 


A 


Mild 
Mode 
Sever: 


Total 


em 


In 
seve 








rate, 
eding 
dings 
3, but 
ction 
jected 

of a 
drug 
rgical 
ntinu: 


taken 


The & 


ed to 
it was 
r last 
Were 
ink it 
cal or 
 dittle 
since 
acebo 
Clinic 
a tient 


to k 


iven a 
tail to 
osite). 
yr less, 
found 
nt.) if 
e with 
se dis: 








illusioned by the lack of “miracle effects’’ as well as 
a few in whom the improvement lasted for less than 
4 weeks. Out of 37 patients 31 were helped con- 
tinuously or progressively for 2 months to 20 months. 
Patients reported as improved for 2 or more months 
are still maintaining their improvement, have ceased 
to improve after the given period, or have failed to 
return. From other patients we occasionally learn 
of patients failing to return because of continued 
remissions. 
TABLE I 


PLACEBO TABLETS BENEFITED ONE-HALF OF ALL 
PATIENTS, 12 PER CENT. FOR LONGER THAN 6 MONTHS 





Duration Improvement 


if Number - . - 
—_ of None Moderate + Marked 
Therapy Patie 
ths) atients — -_—— 
(mon No. , Number 
“Lor less 51 38 «O75 9. 4 25 
2 10 2 20 3 5 80 
3 7 3 43 3 1 57 
4to 6 9 l ll 6 2 89 
6 to 18 11 0 5 6 100 
~ Total 88 44° 50 | 26+18 50 





Although the series is too small to have a worth- 
while statistical value, it is apparent that a large 
percentage of patients with rheumatoid arthritis 
immediately resisted the placebo. This percentage 
of placebo resisters is higher than in degenerative 
arthritis (75 per cent. as against 52 per cent.). The 
relatively greater resistance of the patient with 
rheumatoid arthritis may be attributed to the higher 
degree of discomfort which he has to endure as 
compared with the average patient with degenerative 
arthritis, but such an assumption is not substantiated 
by grading the group with rheumatoid arthritis on 
the basis of severity of joint involvement and response 
to placebo (Table II). 


TABLE II 


PLACEBO TABLETS BENEFITED MOST OF THE PATIENTS 
WITH THE SEVERER GRADES OF ARTHRITIS 





Improvement 


Severity Number |— a. pennies 
of of None Moderate + Marked 
Arthritis Patients —,— — 
No. A Number 7 
Mild yO on | st | «CSaae | 
| Moderate | 33 | 16 | 48 | 13+ 4 | 582 
Severe ‘eis eta 1g 7 39 8+ 3 6l 
Total gg 44 | 50 | 26+18 | 50 








In this small group of patients, those with the 
Severer forms of rheumatoid disease were more 
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favourably influenced by placebo tablets than those 
with milder forms. 

In our series, female patients outnumbered the 
males by 2 to 1, but the number of white males was 
one and a half times as great as the number of white 
females. Coloured females outnumbered coloured 
males by 10 to 1. Disregarding sex, the coloured 
and white races were equally represented. 


Tablets.—Table I shows that 50 per cent. of the 
88 patients benefited by placebo tablets. The 
improvement was largely but not wholly subjective. 
The patients were improved objectively, but not to 
the same degree as their subjective symptoms, and 
often a marked discrepancy was observed between 
the effect upon the symptoms and upon the objective 
changes in the disease. As regards objectivity in 
skeletal disease, it is worth while to note that 
“‘tenderness”” has in it a strong subjective element, 
and even “‘stiffness’”’ is strongly subjective. Swelling, 
on the other hand, is a purely objective observation. 
Improvement in the erythrocyte sedimentation rate 
lagged considerably behind other evidences of 
remission. The patient often volunteered improve- 
ment in sleeping, eating, bowel action, and general 
well-being coincident with relief of his arthritis. 
About one-fourth of the patients complained that 
the lactose tablets were “‘just like aspirin’? in that 
they caused nausea or tinnitus. Other investigators 
have reported side-reactions from placebos similar 
to those following drugs used for anticipated 
pharmacological action. 


Injections —Contemplating the future study of the 
treatment of these patients by possibly effective 
materials given parenterally, we measured their 
placebo response level by hypodermic injections of 
normal saline solution. Patients not responding, or 
ceasing to respond, to placebo in tablet form were 
given hypodermic injections of an isotonic solution 
of sodium chloride (Table III). 


TABLE III 


PLACEBO INJECTIONS BENEFITED MOST OF THE PATIENTS 
RESISTANT TO PLACEBO TABLETS 



































_ Improvement 
or in Number — —\— 
Thasese ml = None Moderate + Marked 
(months) StlOnts hh Ss ° 
No. A Number | So 
‘Lor less 9 $i | 58 +1 | @ 
a 6 2 | 33 4+0| 66 
7 3 = 3 ib a] 3 " 2+ 0 | 66 
4 to 6 * |} @i- i+ 3 | 100 
6 to 30 7 Ss ee 0+ 7 100 








Total 39 14 36 i4-+1r | 64 
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In most cases an injection of 1 ml. was found 
as effective as a larger dose. The saline solution 
was routinely injected in the region of the deltoid 
muscle, but many patients -said that the injection 
gave them more relief if injected in the proximity 
of the affected part. The patients’ reports were 
about evenly divided as to the time when improve- 
ment was noted; in about half the improvement 
was immediate and in the rest it was felt 4 to 6 
hours after the injection. About one-third of the 
patients complained that the relief from the injec- 
tions lasted only about 72 hours, and were gratified 
by receiving the injections twice weekly. 

An example of how not to use placebos is worth 
reporting. A patient showing progressive improve- 
ment on placebo injections was sent to a nursing 
home, and the nurse in charge indignantly refused to 
administer the helpful saline injections, telling the 
patient, ““Why, it is just salt water!” 

One is justified in making only tentative assump- 
tions from this small group of 39 patients. From 
figures so far available the injections were the best 
placebo, and relieved 64 per cent. of patients found 
resistant to placebo tablets. Placebo injections gave 
the greatest relief to white men and coloured women. 
The relief was at least as marked in the severe as in 
the milder forms of arthritis (Table IV). 


TABLE IV 


BENEFIT OF PLACEBO INJECTIONS UNRELATED TO 
SEVERITY OF THE ARTHRITIS 





























Improvement 
Severity Number |————— —--—- 
of of None Moderate + Marked 
Arthritis Patients — —_—_ —_____— —— 
No % Number Yo 
Mild 15 6 | 40 + 6 60 
Moderate 13 * 3 23 i. 84 2 7 
Severe 11 5 45 % - 3 55 
Total 39 4) 36 | 14440 | 6 





The radiological changes were not observed to 
improve under any form of therapy. 


Other Rheumatoid Conditions —Four patients with 
psoriatic arthritis, six with gouty arthritis, ten 
with low back ache due to involvement of the soft 
tissues, and eighteen with shoulder syndromes 
(described as tendinitis, bursitis, and pericapsulitis) 
responded to placebos in the same manner as did 
those with rheumatoid arthritis (Tables V and VI). 








TABLE V 
TABLETS AS PLACEBOS IN OTHER “RHEUMATrI|( 
CONDITIONS 
— 
Messber —* ' 
Condition a Theeey Failure : = 
— (wks) 
Tendinitis 18 4 or less 5 5 
4-24 I 7 
6 12 
Psychogenic 11 4 or less 4 4 
Arthritis 8-52 I ? 
5 f 
Shoulder-hand 
Syndrome 4 3-8 4 
Taste VI 
INJECTIONS AS PLACEBOS IN OTHER “RHEUMATK 


CONDITIONS 





4 Number — am 
Condition of Therapy Failure Bate 
Cases 
(wks) 
Tendinitis 5 4 or less 2 0 
8-59 0 } 
5 
Psychogenic 7 4 or less 2 
Arthritis 8-130 l 
3 4 
Shoulder-hand 
Syndrome l 52 | 





Eleven patients with psychalgia, a psychogenic 
rheumatism, who were expected to respond mos 
brilliantly to placebos, merely yielded figures com: 
parable to those found in rheumatoid arthritis. 

Four patients with shoulder-hand syndrome, « 
condition with a moot relation to arthritis, were no! 
relieved by placebo tablets. 


Discussion 


Any procedure practised upon a_ conscious 
individual with an avowed or suspected intention 0! 
affecting the patient therapeutically has a placeb 





effect. This effect may be enhanced in many ways 
In general, it is apt to be proportional to the intensity 
of its influence on the patient’s sensory apparatus, 
and to the awareness of the patient. The placebo | 


effect is absent in an unconscious individual and in | 
infants. 
The therapist is as often unaware of this placebo 
mechanism as is the patient. 
The effect of suggestion, usually regarded as} 
psychical (unrelated to organic processes), is ul | 
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doubiedly ultimately organic. 
chain of sensory effects, and the stimulus is con- 
ducted to and through the nervous system by way of 
autonomic fibres concerned with vasomotor control 


Suggestion sets off a 


and the release of steroids. These phenomena have 
recently been grouped by Hans Selye of Montreal 
under the heading of “reaction to stress’’. 

The placebo factor belongs to every therapeutic 
effort, illogical, poorly conceived, or even dangerous, 
even when backed by the best physiological and 
pharmacological information. The placebo, long 
recognized as an important factor in the results of 
physician-patient contacts, has recently received 
much attention. (Abbot, Mack, and Wolf, 1952; 
Beecher, 1955; Lasagna, Mosteller, von Felsinger, 
and Beecher, 1954; Leslie, 1954; Ross, 1951; 
Therapy Conference, 1946; Traut and Passarelli, 
1956; Wolf and Pinsky, 1950, 1954). 

The thickness of books on therapy, whether 
pharmacopeial, manipulative, or surgical, and the 
success of therapeutists from earliest times, medicine 
men, cultists, healers, Christian Science practitioners, 
priests, physicians, patent medicines, or the currently 
flourishing drug houses, attest to the benefits, ranging 
from occasional to frequent to usual, which result 
from giving to a conscious person advice, ointments, 
pills, X-ray treatments, or laying-on-of-hands. In 
our time the knife-wielder is held in particularly high 
regard. The surgeon practises and has practiced the 
most powerful, dangerous, but most highly-regarded 
and most generously-rewarded type of placebo 
treatment; witness the uterine suspensions and 
oophorectomies, now displaced by hysterectomies, 
removal of “‘sluggish”’ gall bladders, and operations 
for adhesions resulting from previous surgical 
adventures. 

The size and number of hospitals, clinics, medical 
centres, and even of some cities, are due in an 
important measure to the placebo effect on ailing 
mankind. 

An unrecognized placebo effect plays a great role 
in the treatment of two groups of illnesses, namely 
those recovering spontaneously such as the common 
cold, and the chronic diseases characterized by 
remissions. Treatment of these conditions chal- 
lenges the therapist’s discrimination. 

Controls are particularly necessary in the evalua- 
tion of the treatment of joint diseases, because of the 
fluctuating character of these illnesses, and the many 
factors influencing them and their principal symp- 
tom, pain. Pain is a function of the cerebrum, and 
is a symptom profoundly affected by suggestion. 

“Rheumatoid arthritis remains an_ incurable 


disease’’, but it is capable of minor to major remis- 
sions. 


It must be recognized that ACTH, cortisone, 








or phenylbutazone have not altered the natural 
course of the disease over a long period in a large 
series of patients “in a significant manner’. 

Reports showing the beneficial effects of drugs or 
procedures in rheumatoid arthritis, or indeed in any 
other disease characterized by remissions, must take 
cognizance of the great numbers of patients who are 
benefited by placebos, substances supposedly devoid 
of any pharmacological effect. 

The successful management of rheumatoid 
arthritis is currently assessed by the initiation of a 
remission or the relief of symptoms. The effect of a 
given procedure in initiating or continuing a remis- 
sion of the disease or its symptoms is difficult to 
evaluate. The favourable effects of therapy are 
usually judged on a post hoc propter hoc basis, by 
their proximity to the waxing or waning of the 
disease manifestations. 

The question of ethics always arises in every study 
of placebo effect. We considered the use of 
supposedly inert substances justified after listening 
to thousands of patients reporting on the negative 
effects of the whole roster of empirically used 
chemicals and procedures, many of them known to 
be harmful. After noting the bags, boxes, and 
bottles of ineffective salicylates, vitamins, sedatives, 
hormones, and other assorted chemicals carried 
away by the average patient for years, we have felt 
duty-bound to assess the value of medicine-giving in 
its most general sense. 


Summary 


The number of rheumatic patients found to benefit 
from placebos is about the same as the number 
favourably influenced by any or all of the methods of 
therapy reported in other studies. 

The benefits from placebos in patients with 
rheumatoid arthritis resemble those obtained by 
placebos in degenerative arthritis. About 82 per 
cent. of patients improve—enough to justify the 
continuation of placebo administration. The num- 
ber of patients benefited did not seem to be essentially 
altered by resorting to salicylates or even to corti- 
sone. 
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Les remédes factices dans le traitement de |’arthrite 
rhumatismale et d’autres conditions rhumatismales 
RESUME 

On a constaté que le nombre de malades rhumatisants 
soulagés par des remédes factices est A peu prés le méme 
que celui favorablement influencé par l’une ou toutes les 
méthodes thérapeutiques signalées dans d’autres études. 

Les améliorations dues aux remédes factices chez les 
malades atteints d’arthrite rhumatismale ressemblent a 
celles obtenues par les remédes factices dans |’arthrite de 
dégénérescence. Environ 82% des malades sont suffi- 
samment ameéliorés pour justifier la continuité de 
l'administration de remédes factices. Le nombre de 
malades améliorés n’a pas semblé étre sensiblement 
changé en revenant aux salicylates et méme 4 la cortisone. 





Remedios facticios en el tratemineto de la ariritis 
reumatoide y de otras condiciones reumatica 
SUMARIO 

Se comprob6 que el numero de enfermos reumaticos 
aliviados por remedios facticios es aproximadamente 
igual al de los aliviados por uno 0 todos métodos tera. 
péuticos sefialados en otros estudios. 

Los beneficidos de los remedios facticios en los 
enfermos con artritis reumatoide se parecieron a los 
obtenidos con los remedios facticios en la artritis degen. 
erativa. Cerca de un 82 por cent. de los enfermos acusan 
una mejoria razon suficiente para continuar la adminis 
tracién de remedios facticios. El nimero de enfermos 
mejorados no parecié cambiar esencialmente cuando se 
volvié a emplear los salicilatos y mismo la cortisona. 
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INCIDENCE OF RHEUMATIC FEVER IN RELATION TO 
IMMUNOLOGIC REACTIVITY 


BY 


V. REJHOLEC 


WITH STATISTICAL COMPUTATIONS AND FIGURES BY V. MALY, AND TECHNICAL ASSISTANCE 
By M. Repic-SLECHTA AND E, HALLER 


Research Institute of Rheumatic Diseases, Prague 
(Director: Professor E. Lenoch) 


(RECEIVED FOR PUBLICATION OCTOBER 10, 1956) 


Many authors have attempted to demonstrate that 
subjects with a past history of rheumatic fever possess 
an altered immunologic reactivity, different of that 
of normal controls (Creger, Choy, and Rantz, 1951; 
Miller, Kibrick, and Massell, 1953; Quinn, Seastone, 
and Dickie, 1953; Kuhns and McCarty, 1954), but 
the results of their experiments proved mostly 
negative or inconclusive. A convincing proof of this 
altered reactivity seems to have been furnished only 
after attention had been focused on incomplete anti- 
body, as shown, for example, in our previously 
reported experiments applying single non-strepto- 
coccal immunizing impulses (Wagner and Rejholec, 
1955; Padovcova, Rejholec, Suda, Maly, and 
Wagner, 1956). 

The assumption of increased immunologic re- 
activity appearing thus corroborated, the next 
problem we faced was whether this particular hyper- 
reactivity was primary or secondary in character. 
In the latter case it would be a sequela of the past 
rheumatic disease; in the former, viz. if it had been 
present in the subject before the onset of rheumatic 
fever, it might be inferred that it had a bearing on the 
pathogenic mechanism of this disease. 

In order to elucidate this question we adopted the 
following procedure. The immunologic reactivity 
of a group of young healthy subjects as homogeneous 
as possible, was tested, and during the nine following 
months they were observed for incidence of rheu- 
matic fever and the occurrence of sore throats. The 
observed morbidity was compared with the immuno- 
logic reactivity determined at the outset. In patients 


| with sore throats the erythrocyte sedimentation rate 


was also measured and related with the results of the 
immunologic tests. 





Method 

(1) Determination of Reactivity—Immunization was 
performed by a single subcutaneous injection of the 
Brucella abortus bacterine of No. 3 density, measured by 
the densimetric scale of McFarland (1907), i.e. about 
200 million bacteria in 1 ml. On the 14th day after the 
injection blood samples were taken from the cubital vein 
and the sera were assessed for the titres of agglutinins and 
incomplete antibody. The method of this examination 
had been described previously (Wagner and Rejholec, 
1955), the only difference was that in the present experi- 
ments the scale of dilutions started at 1:20 instead of at 
1:4. All sera were tested up to the final titres which 
never exceeded 1:40 for agglutinins or 1:2,560 for 
incomplete antibody. 


(2) Selection of Subjects.—Immunization was _ per- 
formed on members of the lowest classes of a training- 
school for mining and related crafts, where all the 
apprentices were lodged in a hostel. All the boys first 
underwent a thorough medical examination, and all boys 
with a history of rheumatic fever or clinical signs of 
possible rheumatic origin, were excluded. The rest made 
up a total of 998 boys of between 15 and 16 years of age. 


(3) Scope of Observation of Immunized Subjects.—The 
hostel is equipped with a hospital of its own with a 
dispensary and wards for less severe cases of illness. All 
boys who fall ill have to report at the dispensary. In the 
course of our experiments, if one of the immunized 
subjects was found to have a sore throat (tonsillitis- 
pharyngitis) the erythrocyte sedimentation rate was 
immediately determined, and was then measured every 
third day until it became normal and the illness had dis- 
appeared. All this was done regardless of the mode of 
therapy, which was mostly antibiotic. Bacteriological 
cultures were grown only at random. Whenever rheu- 
matic fever was diagnosed, the patient was registered at 
the dispensary and immediately transported to the district 
hospital. 
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Results 


Fig. 1, upper part, illustrates the percentage Jist;i. 
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Fig. 1.—Percentage distribution of 998 observed subjects according to the initial titre of immunological reactivity (September- 


October, 1955). 


Actual incidence of rheumatic fever in observation period (September-October, 1955—June, 1956) plotted against individual 


initial titres. 


The upper and the lower columns are not on the same scale. They would only be so if the upper columns were raised ten times 


and thus became absolute numbers instead of percentages. 


The immunization was performed in the 2 weeks after 
the school opening (September, 1955) and the observation 
period lasted for 9 months till the end of the summer term 
(June, 1956). 


(4) Evaluation of Results.—Three basic values were 
computed: 


(i) Incidence of sore throat. 

(ii) Average of the highest erythrocyte sedimenta- 
tion rate values after 1 hour and 2 hours 
reached by each subject who fell ill with sore 
throat. 

(iii) Incidence of rheumatic fever. 


The results were correlated, mostly by the ,? method 
with the results of the serologic test for incomplete anti- 
body, i.e. with the immunologic reactivity which has been 
determined at the outset. In the course of this communi- 
cation “‘initial reactivity’’ means the titre of response by 
incomplete antibody. Several of the values under 
observation were also computed separately for the first 
4 and last 5 months of observation. 





1:2,560. At the 1:640 level a sudden rise in the rate 
disturbs the otherwise rather smooth curve in 
a manner which seems to suggest a second peak 
It is clear that, if titres of 1:10 and 1:5 had also been 
investigated, the column of negative results would 
have come out much lower, so that the rising curve 
would be smoother and the whole curve more 
symmetrical. 

As only 29 boys responded by production of 
agglutinins, and that only up to the titre of 1:40, no 
statistical evaluation of this characteristic in relation 
to other elements was possible, and the distribution 
of titres of complete antibody has not been charted 
owing to paucity of numbers. 

Table I (opposite) records the incidence of sore 
throats according to month and to the initial titre 
levels. The whole incidence in the 9 months 0! 
observation comprised 212 cases. The nineteen boys 
who fell ill with sore throat more than once were 
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TABLE I 
iNCIDENCE OF SORE THROAT AND RHEUMATIC FEVER CASES DISTRIBUTED ACCORDING TO MONTHS 
AND TO INITIAL TITRES 
Months since Immunization 
litre -——— —_—_—_—— Total 
1 2 3 4 5 7 8 9 
(Oct.) (Nov.) (Dec.) (Jan.) (Feb.) (Mar.) (Apr.) (May) (June) 
0 3 11 2 3 6 y 7 a. 1 @ ° 36 
0 6 14 ; 0 3 2 ~~ ;  €£* | ——— 
40 12 9 6 2 4 0 4 3 4. (Ud|tt”t:*é‘ a 
80 2 15 9 4 0 0 _ ‘5 3(1 ) “s aa 41) 
169 0 12 2 0 5(1) 0 2 i | o | 2) 
320 ; 5 1) (1) 0 ; 3(2) 2 0. 17(4) 
640 0 6(1) 4 1(1) 2 0 1 i | o | 415() 
1,280 0 2(2) 2(2) 0 0 e ‘we as 0 2 a ee 0 . (4) 
and above 
Total 42 74(3) 28(3) 13(2) 21) 7 262) | +1t)~~—C«Stt*~<‘SS*<C«t*«é«< ED 
No. of rheumatic fever cases in brackets. ( ) 
recorded each time as independent cases. Table I expect about the same frequency of sore throats to appear 


shows that the highest incidence occurred in Novem- 
ber (the second month of observation) and that a 
second wave appeared in April (the seventh month). 

Table IL shows the total cases of sore throat for 
the first 4 months of observation (Oct.-Jan., Cols 
3 and 4), for the remaining 5 months (Feb.-June, 
Cols 5 and 6), and for the whole period (Cols 7 and 8), 
distributed according to the initial titre levels (Col. 1). 
Col. 2 indicates the distribution of titres in absolute 
numbers, and the percentages (Cols 4, 6, and 8) are 
computed from the numbers of subjects in each 
grade. 

In order to evaluate the results statistically we 
reasoned as follows: 

In the first 4 months, 139 boys (13-8 per cent.) fell ill 
with sore throat. If the frequency of sore throats were 
not dependent on the titre level, we should be entitled to 


TABLE 


in every subgroup. In fact, the observed percentages in 
these subgroups ranged from 11 per cent. for negative 
titres to 20 per cent. for the titre of 1:320. Similarly, 
7.3 per cent. was the expected frequency for the remain- 
ing 5 months in every subgroup, but the observed 
frequencies ranged from 5-1 per cent. in the titre of 1:80 
to 10-9 per cent. in the titre of 1:320. The expected 
frequency in the whole observation period was 21-2 per 
cent., but the observed frequencies were scattered from 
17-4 per cent. in the titre of 1:160 to 30-9 per cent. in the 
titre of 1:320. 

We subjected all the expected frequencies to compari- 
son with all those observed in the respective periods by 
the x? test (Fisher, 1936), and found that none of the 
three x* values was statistically significant. Conse- 
quently, we are bound to regard the deviations of the 
observed from the expected frequencies as due to chance. 
Thus, we were not able to show that the incidence of sore 
throats depended on the titre of reactivity. 


CORRELATION OF INITIAL TITRE WITH THE OCCURRENCE OF SORE THROATS IN THE FIRST FOUR MONTHS, 
THE REMAINING FIVE MONTHS, AND THE WHOLE PERIOD OF OBSERVATION 





Number of 


Initial Titre Subjects First 4 Months 
with this - — 
Titre Number Per cent. 
i. rk 2 >; ae 
0 172 19 11-0 
20 164 21 12-8 
40 181 29 16-0 
80 213 30 14:1 
160 126 14 11-1 
320 55 11 20-0 
640 59 11 18-6 
1,280 and above} 28 4 14-3 
Totals 998 139 13-8 


Cases of Sore Throat 


Remaining 5 Months 


Per cent. 





Whole Observation Period 





Number 














Number Per cent. 
: ie emer sas a 7 8 
a sae “17 - eee i 36 ee) 20-9 
10 6:0 31 18-8 
14 7:7 43 23-7 
11 5:1 41 18-2 
8 6°3 22 17-4 
6 10-9 17 30-9 
4 6:7 15 25-4 
3 10:7 7 25-0 
73 7:3 SS aaa 21-2 





Percentages in subgroups computed from numbers of subjects with same initial titre. 
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TABLE III 


MEAN ERYTHROCYTE SEDIMENTATION RATES AT 1 HOUR AND AT 2 HOURS OF SUBJECTS ILL WITH SORE TH ROaqT 
RELATED TO INITIAL TITRE 




















—— 
First 4 Months Remaining 5 Months Whole Observation Period 
Titre No. of Mean ESR (mm.) No. of Mean ESR (mm.) No. of Mean ESR (mm.) 
| Cases l hr 2 hrs Cases l hr 2 hrs Cases 1 hr 2 hrs 
0 19 13-2 2-0 02©—)—~«<*S ST 16-0 25-6 36 14-6 23-3 
20 | 21 16:1 21-9 10 20-5 25-9 31 18-3 23-9 
40 29 15-1 23-6 14 17-3 29-8 43 16-2 26-7 
80 30 28-6 45-1 11 23-0 32-3 41 25:8 38-7 
160 14 31-1 69-9 8 26:5 48-5 22 28-8 59-2 
320 il 34-9 72:3 6 21-5 53:5 17 28-2 62:9 
640 11 31-6 66-7 4 18-6 49-5 15 25:1 58-1 
1,280 4 28-9 54-0 3 15-7 38-0 7 22:3 46-0 
and above | 
Total 139 73 212 





The means were calculated from the sedimentation rate peaks of subjects falling ill with sore throat in each period and 
belonging to the same titre. 


Table III gives the average erythrocyte sedimentation 
rates in 1 hour and in 2 hours in those who fell ill with 
sore throat in the first 4 months, the remaining 5 months, 
and the whole period. They are grouped according to 
the initial titres of incomplete antibody. The Table 
shows that subjects who had responded to the immuniza- 
tion by higher titres presented also on the average a 
substantially higher erythrocyte sedimentation rate than 
the rest when they fell ill with sore throat. Thus nineteen 
boys who fell ill in the first 4 months and who had 
responded negatively showed an average erythrocyte 
sedimentation rate of 13-2 mm./1 hr and 21-0 mm./2 hrs, 
while for the eleven boys who had responded by a titre 
of 1:320 the rates were 34-9 and 72:3 mm. It is 
worth noting that in the last 5 months the differences are 
not nearly so clear cut, though they remain discernible. 
The average for the whole observation period stands 
roughly in the middle. The correlation of mean 
erythrocyte sedimentation rate and immunologic re- 
activity is much more distinct for the erythrocyte sedi- 
mentation rate in 2 hours than that in 1 hour. E&.g. the 
rate of subjects with the titre of 1:320 is considerably 
more than three times that of those with a titre of 0, if 
one considers the rates at 2 hours (21-0:72-3), but less 
than three times higher for the rates at 1 hour (13 -2:34-9). 
A slight drop of values in the highest titres is due perhaps 
to paucity of numbers. 

Several of the data recorded in Table III are illustrated 
in Fig. 2 (opposite), which charts the general rise in 
average sedimentation rates in | hr and 2 hrs accompany- 
ing the rise in titres. 

The fact that this correlation seems to become less 
marked in the highest titres is dealt with in the Discus- 
sion. Fig. 2 shows that this parallelism is more marked 
in the first 4 months of observation (white columns) 
than in the last 5 months (black columns); the latter 
show a certain flattening of the curve; the black columns 
are higher for all lower titres and lower for all higher 
titres, especially in the values for 1 hour. The height 
of the black column in 1 hour for negative reactors 
is almost the same as for the highest reactors; in 2 hours, 


however, even the black columns are well differentiated 
and markedly higher for higher titres. 

In the course of the 9 months’ strict observation, twelve 
(1-2 per cent.) fell ill with rheumatic fever. The diag. 
nosis was made by the accepted criteria, and in all twelve 
cases it was possible to ascertain the preliminary infectious 
component (tonsillar inflammation). For this reason, 
the rheumatic fever cases are also recorded in Table | 
where they are given in brackets. The distribution of 
patients according to the initial titre of incomplete anti- 
body is illustrated in the lower part of Fig. 1. One 
patient had shown the titre of 1:80, one of 1:160, four of 
1:320, and one of 1:2,560. All those who fell ill with 
rheumatic fever in the 9 months following this immuno- 
logical grading were good producers of incomplete 
antibody. 

In order to ascertain the statistical significance of the 
relationship between the initial titre of incomplete anti- 
body and the incidence of rheumatic fever, we subjected 
our results to appropriate evaluations. The subjects 
were divided into those who had responded immuno- 
logically up to three selected titre levels and those whose 
response was above these levels. The chosen levels were 
1:40, 1:80, and 1:160. The results are shown in Table 
IV (opposite). 

Of 51-8 per cent. who responded up to the titre of 1:40, 
not one fell ill with rheumatic fever. It follows, accord- 
ing to the statistical tables of Mainland (1948), with the 
probability of 0-99 (i.e. almost with certainty) that the 
probability that a subject conforming to our sample of 
998 will fall ill with rheumatic fever in the next 9 months, 
is less than 1-1 per cent. if he shows a titre of not more 
than 1:40; if his titre is above this level, the probability 
lies between 0-99 and 4-8 per cent. 

With titres up to or above 1:80 the probability is less 
than 1-5 per cent. and between 1-7 and 8-9 per cent. 
respectively. 

With titres up to or above 1 :160, it is less than 1-5 per 
cent. and between 2-7 and 14-7 per cent. respectively. 

We also examined the relationship between the 
incidence of rheumatic fever and the reactivity grade by 
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Fig. 2.—Mean erythrocyte sedimentation rate in | hour and 2 


80 160 





320 640 41280 


hours of subjects ill with sore throat. 


Means calculated from peaks of individual erythrocyte sedimentation rate in 1 hour (upper histogram) and 2 hours (lower histogram) of 


subjects ill with sore throat, showing initial reactivity titre. 
ast 5 months. 


means of the y? test (Table [V). In all three chosen 
instances, the value of x*, determined by the table of 
Fisher (1936), proved statistically significant at the | per 
cent. level. It follows that the probabil'ty that the 


' occurrence of rheumatic fever is independent of the titre 
; is less than 1 per cent., and that the probability of an 


association between morbidity and degree of reactivity 
is extremely high. 
TaABLe IV 
CORRELATION BETWEEN THE INITIAL TITRE OF INCOM- 
PLETE ANTIBODY AND INCIDENCE OF RHEUMATIC 
FEVER, BY x2 TEST: (a) TITRES UP TO OR ABOVE | : 40; 
() TITRES UP TO OR ABOVE | : 80; (c) TITRES UP TO OR 
ABOVE | : 160 





Incidence of 
Rheumatic Fever 


Titre Number ee x? 
Observed | Expected 

up to | :40 517 0 6:2 

» (a) |- - . —_— - - 12-827 
; above | :40 481 12 5-8 
upto 1 : 80 730 l 8-8 

b (b) — —— — - 25-926 
above 1 : 80 268 11 3-2 
up to 1: 160 856 | 2 10-1 

(c) —_—— —|—_—_____|______|_ 41-027 
above I : 160 142 10 1-9 
Total 998 12 12 





White columns refer to the first 4 months of observation and black columns to the 


The time sequence in which single subjects fell ill with 
rheumatic fever is recorded in Table V. In the second 
month (November, 1955), three cases of rheumatic fever 
were diagnosed, that with the lowest antibody concentra- 
tion having had a titre of 1 :640, and the titres of the other 
two being higher by one and two dilutions respectively. 
In the following month three further cases occurred, two 
with an initial titre of 1:1,280 and one with only 1:320. 
In the fifth month one single case had an initial titre of 


TABLE V 
OCCURRENCE OF RHEUMATIC FEVER IN MONTHS FOL- 





LOWING IMMUNIZATION RELATED TO THE INITIAL 
TITRE OF INCOMPLETE ANTIBODY 
Month 
ee eee wer nemenn eee 
1 2 3 4 5 6 7 8 Q Total 

“7 (nail eee ee ees ae es em ers eet 
160 1 1 
320 1 1 2 4 
640 1 1 2 
1,280 1] 2 3 
2,560 1 1 
Totals | 0| 3| 3 | 2 “4!/ 0] 2} 1] 0 12 





In titres lower than 1 : 80 no rheumatic fever occurred. 

In the months immediately following the immunologic grading, the 
subjects with higher titres were prone to fall ill sooner, while with the 
lapse of time subjects with moderate initial titres became liable to 
contract the disease. 
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1:160, in the seventh month two cases had an initial titre 
of 1:320, and finally in the eighth month the last case had 
an initial titre of 1:80. Thus it seems that the longer the 
time since the immunologic grading, the more likely is it 
that a subject whose reactivity was originally low will 
fall ill, and vice versa. 

Table VI indicates the average titres of incomplete 
antibody of subjects who fell ill with rheumatic fever in 
each month. 


TABLE VI 


MEAN TITRES OF INCOMPLETE ANTIBODY IN OBSERVED 
CASES OF RHEUMATIC FEVER, DISTRIBUTED ACCORD- 
ING TO MONTH OF OCCURRENCE 





| 
Months since Number Initial Titre 



































Immunization of Cases of Individual Patients Average 
| Titres 

2 3 2,560; 1,280; 640 | 1,280 
3 3 | 1,280; 1,280; 320 | += 806 ~— 
4 2 640; 320 453 
5 . 4 160 | 160 
6 0 cs i: amare tance 
7 2 320; 320 “| 320 
8 4 80 a ae 
9 0 | i ma 








The mean titres (computed as geometric means) gradually decline. 
The mean titres seem rather suggestive, though their reliability is 
slight owing to paucity of numbers. 


Discussion 


The discrepancy between cases of streptococcal 
infection and the actual incidence of rheumatic 
fever as the sterile post-streptococcal state (Rantz, 
Spink, and Boisvert, 1946) suggests that the patho- 
genesis of rheumatic fever has apparently an 
individual predisposition of some sort among its 
components. A number of authors have already 
suggested that this predisposition might consist in a 
certain exceptional reactivity or hypersensitivity of 
the affected subjects (Evans, 1947). This condition 
has up to now been sought in the field of immunology 
and demonstrated with more or less success (Creger, 
Choy, and Rantz, 1951; Miller, Kibrick, and 
Massell, 1953; Quinn, Seastone, and Dickie, 1953; 
Kuhns and McCarty, 1954; Aikawa, 1954). The 
clear-cut results of our previous research concerning 
the presence of incomplete antibody in subjects with 
a past history of rheumatism (Wagner and Rejholec, 
1955; Padovcova, Rejholec, Suda, Maly, and 
Wagner, 1956) seem to suggest that the methods 
developed for detecting incomplete antibody pro- 
duced by an impulse other than streptococcal 


impulse offer an appropriate procedure for deter. 
mining this reactivity. 

The results of the present research coniribut 
several interesting observations to the previous one 
with which it is closely linked. In our sample of 99 
boys, which was exceptionally homogeneous as ty 
age, lodging, board, occupation, climate, etc., yw 
were able to detect important differences in the 
immunologic reactivity of individuals, as far as this 
reactivity was measured by the response wit! 
incomplete antibody to the Brucella antigen. Beside; 
those who did not respond at all to the standari 
antigenic stimulus, we found rather a high propor. 
tion who reacted with antibody concentrations a; 
high as those of subjects with a past history of 
rheumatism, as reported in our previous communi. 
cation, and this although all persons with rheumatic 
fever or even a suspicion of rheumatism in their pas 
history were rigorously excluded. 

Our aim was to discover whether these **immuno- 
logic hyper-reactors’’ are not in fact potentia 
rheumatics. We also investigated the relation 
between immunologic reactivity and the incidence of 
sore throat. Bacteriological tests were not carrie 
out in every single case, but most of these illnesses 
were clearly, by their clinical characteristics, 0! 
streptococcal aetiology. However, no correlatio 
was found which could be evaluated statisticall) 
The probability of a hyper-reactor falling ill wit 
sore throat is about the same as that of a non-reactor 
Likewise, in the clinical course of the illness, n 
difference could be discerned, either in the gravity o! 
symptoms or the effectiveness of therapy, though 
the average hospitalization of the hyper-reactors was 
longer by several days, since their raised sedimenta- 
tion rates imposed a greater degree of caution upon 
the physician. In the course of our experiments we 
began to extend the hospitalization of hyper-reactor 
on yet another ground: we found that they wer 
manifestly more exposed to the danger of rheumatk 
fever as a sequela of sore throat. We cannot, how 
ever, assert that this precaution actually prevented 
any case of rheumatic fever which would otherwis 
have developed. 

The systematic follow-up of erythrocyte sedimer- 
tation rate has demonstrated a close correlatio 
between these findings and immunologic reactivit) 

Immunologic reactivity is manifestly not an ur 
alterable condition and may change as time goes 01 
The same may be said of the relationship between tht 
incidence of rheumatic fever and 
reactivity. We are endeavouring to elucidate thi 
time factor in another communication, now in pre 
paration, which seems to show that reactivity ma) 
change within relatively broad limits and that th 
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grade of reactivity may be influenced by such con- 
ditions as nutrition, occupation, and mental strain 
(Rejholec, Hrubcova, Maly, and Wagner). The 
existence of the top grades of reactivity may be 
assumed to be of short duration; the relatively rapid 
decline of this exaggerated reactivity may account for 


' certain irregularities in the curves, e.g. for the fact 


that the mean erythrocyte sedimentation rate in the 
titres | :640 and 1:1,280 were lower than those in the 
tite 1:320. The time factor observed in those 
instances where we have divided our observations 
into two stages (the first 4 and the remaining 5 
months of observation) appears to have made its 
influence felt pre-eminently in these top grades of 
reactivity. 

The statistically established close association of 
titre with incidence of rheumatic fever suggests that 
reactivity may in fact be the predisposing element 
responsible for the discrepancy between the 
“possible’’ cases (i.e. those who had suffered the 
impact of the external noxa, the haemolytic strepto- 


| coccal infection) and the ‘‘actual’’ cases (i.e. those 


who fell ill with rheumatic fever) which can be 
viewed as a post-streptococcal sequela (Rantz, Spink, 
and Boisvert, 1946). The reactivity thus appears to 
be the primary factor directly associated with the 
pathogenesis, whether we approach it from the 
immunological angle or from a broader viewpoint. 
The statistical evaluations (see Results) must be 
taken, of course, with due statistical reservations. 
Generalizing from the experience gained by observ- 
ing samples is an especially delicate operation. In 
the present instance the examined sample was a 
highly selected one, but its large size diminishes 
substantially the role of chance in the results. More- 
over, the mode of selection tended to exclude 
subjects possessing characteristics whose relation to 
the onset of rheumatic fever is already established, 
so that the assumed play of reactivity might proceed 
unhampered. The probabilities derived from our 


| observations cannot be applied to both sexes, to all 


stages of life, or to persons living in any other 
environmental conditions, but our results show how 
future trials, undertaken with samples unselected or 
selected on other bases, may answer the question of 
the relationship of immunologic reactivity and 
incidence of rheumatic fever. 

Our experiments suggest the possibility of finding 
out, by means of immunologic grading, “‘potential 
theumatics’” among the population, and of directing 
upon them an intensified preventive effort. The 
variability of individual reactivity represents a 
distinct impediment to such a policy, as it would 


| impose on the public health worker the task of 


re-grading all followed-up subjects at least once a 


year, and such an undertaking would scarcely be 
compatible with the facilities at the disposal of 
existing public health institutions. 


Summary 


A homogeneous group of 998 subjects without 
signs of rheumatism were immunized by a single 
injection of Brucella bacterine and the titre of incom- 
plete antibody was determined in each subject. The 
incidence of sore throats and rheumatic fever was 
observed during a period of 9 months, the erythro- 
cyte sedimentation rate being determined during 
each affection of the upper respiratory tract. The 
incidence of sore throat did not in the least depend 
on the grade of immunologic reactivity, but the 
correlation of the latter with the incidence of 
rheumatic fever was found to be highly significant. 
All the twelve subjects who fell ill with rheumatic 
fever during the observation period were good 
producers of incomplete antibody, most of them 
being extremely good producers. With the passage 
of time, however, the reactivity titre in certain 
individuals appeared to change and the distinctness 
of the results became less marked. We also found 
further that subjects with high titres had a substan- 
tially higher erythrocyte sedimentation rate when 
they fell ill with sore throat than those with low 
titres. The difference was more conspicuous for the 
E.S.R. values after 2 hours than those after 1 hour. 
Here also the correlation was more definite soon 
after the immunologic grading of the subject than at 
a later period. Several questions concerning the 
relationship between immunologic reactivity and the 
pathogenesis of rheumatic fever are discussed and 
the possibility of a practical application of the 
results obtained is considered. 


The assistance given us in different stages of this study 


by Drs. J. Cerny, J. Maletek, J. Matéji, K. Sram, V. 
Wagner, and others, is sincerely appreciated. We are 
indebted particularly to Professor F. Lenoch for valuable 
advice. 
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Fréquence du rhumatisme articulaire aigu par rapport 4 
la réactivité immunologique. 


RESUME 


Un groupe homogéne de 998 sujets ne présentant pas 
de signes de rhumatisme fut immunisé par une seule 
injection de vaccin bactérien Brucella et le titre d’anticorps 
incomplet fut déterminé pour chaque sujet. La fréquence 
des angines et du rhumatisme articulaire aigu fut notée 
durant une période de 9 mois, la vitesse de sédimentation 
des hématies étant déterminée durant chaque affection 
des voies respiratoires supérieures. La fréquence des 
angines ne dépendit absolument pas du niveau de la 
réactivité immunologique, mais la corrélation de cette 
derniére avec la fréquence du rhumatisme articulaire aigu 
se trouvait étre trés significative. Tous les douze sujets 
qui furent atteints de rhumatisme articulaire aigu pendant 
la période d’observation étaient de bons producteurs 
d’anticorps incomplet, la plupart d’entre eux étant 
d’extrémement bons producteurs. Avec le temps, 
cependant, le titre de réactivité chez certains individus 
sembla changer et la netteté des résultats devint moins 
marquée. On découvrit de plus que les sujets avec des 
titres élevés avaient une vitesse de sédimentation éry- 
throcytaire substantiellement plus élevée quand ils 
étaient atteints d’angine que ceux avec des titres bas. La 
différence était plus évidente pour les chiffres de la vitesse 
de sédimentation érythrocytaire aprés deux heures 
qu’aprés une heure. Ici aussi la corrélation était plus 
évidente sit6t aprés l’évaluation immunologique du sujet, 
qu’aprés une periode plus longue. Plusieurs questions 
concernant les relations entre le réactivité immunologique 
et la pathogénie du rhumatisme articulaire aigu sont 
discutées et la possibilité d’une application pratique des 
résultats obtenus est considérée. 


Incidencia del reumatismo poliarticular agudo en rlacidp 
con la reactividad imunolégica 


SUMARIO 

Un grupo homogéneo de 998 sujetos sin signos de 
reumatismo fué imunizado por una sola inyeccidn de 
vacune bacteriana Brucella y el anticuerpo incomplcto fu 
dosificado en cada sujeto. La frecuencia de las infec. 
ciones de la garganta y del reumatismo poliarticular agudo 
fué notada durante un periodo de 9 meses, determinan- 
dose la velocidad de sedimentacion globular durante cada 
infeccién de las vias respiratorias superiores. No hubo 
relacién alguna entre la frecuencia de las infecciones de la 
garganta y la intensidad de la reaccién imunoldgica, pero 
encontrose una correlacién muy significativa entre esta y 
la frecuencia del reumatismo poliarticular agudo. Los 
doce sujetos que contrajeron el reumatismo poliarticular 
agudo durante el periodo de observacién fueron buenos 
productores de anticuerpo incompleto y la mayoria 
de ellos extremadamente buenos productores. Con el 
tiempo, sin embargo, la cifra de reactividad en ciertos 
sujetos pareciO cambiar y los resultados no fueron tan 
marcados. Se vid, ademas, que durante una _infeccidn 
de la garganta, los sujetos con cifras altas tuvieron una 
velocidad de sedimentacién considerablemente mayor 
que los con cifras bajas. Esta diferencia en la velocidad 
de sedimentacion globular fué mas marcada a la segunda 
que a la primera hora. Aqui también la correlacion fué 
mas manifesta inmediatamente después de la valoracién 
imunoldgica del sujeto que después de un periodo mas 
largo. Se discuten varios problemas respecto a las 
relaciones entre le reactividad imunoldgica y la pato- 
génesis del reumatismo poliarticular agudo y se considera 
la posibilidad de una aplicacion practica de los resultados 
obtenidos. 
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RADIOLOGICAL STUDY OF SACRO-ILIAC JOINTS IN 
ANKYLOSING SPONDYLITIS WITH REFERENCE TO 
THE EVOLUTION OF THE DISEASE* 


BY 


J. FORESTIER Anp P. DESLOUS-PAOLI 


Aix-les-Bains, France 


(RECEIVED FOR PUBLICATION DECEMBER 20, 1956) 


Krebs (1931) stated that, in ankylosing spondylitis, 
sacro-iliac changes appeared early in radiographs 
and were almost constant. Since that time the 
attention of all those interested in the clinical aspects 
and pathogenesis of the disease has been focused on 
these radiological changes. 

Scott (1936) laid great stress on the value of radio- 
logical changes in early diagnosis of the disease, and 
launched the idea that sacro-iliac arthritis was 
possibly the initial focus from which the spinal 
symptoms developed; being a radiologist, he believed 
that these radiological changes would not be 
apparent clinically. Forestier, Jacqueline, and 


Rotés-Querol (1951) described as symptomatic of 


sacro-iliac involvement a dull pain referred to the 
buttocks and the posterior aspect of the thighs. 
These pains were explained by the exhaustive 
researches of Lewis (1942) and Kellgren (1955). 
Forestier (1939) and Forestier and Metzger (1939) 
have described three stages in the evolution of these 
radiological changes in the course of the disease, 


_* This paper was presented at a clinical meeting of the Heberden 
Society on December 14, 1956. 


which were confirmed by a later study based on two 
hundred cases (Forestier, Jacqueline, and Rotés- 
Querol, 1951). 


Radiological Changes in the Sacro-iliac Joints 


The essential features of these changes are as 
follows: 


Stage I.—This is observed in the early phase of 
ankylosing spondylitis, for a period of about 5 to 7 
years after the time of apparent onset (and even, in 
one case, 15 years after the time of onset). It consists 
of a marginal decalcification along a part or the 
whole of one or both sacro-iliac joints. The bony 
contours become hazy and a false widening of the 
joint spaces appears. Sometimes this widening 
becomes irregular, with the shape of a rosary-bead, 
and could be attributed to tuberculous arthritis if 
the changes were not bilateral from the start. 

At the same time, in contrast to the articular 
transparency, two vertical areas of bony condensa- 
tion appear in the subchondral zone of the sacrum 
and ilium (Fig. 1). 


Fig. 1.—Stage I in a 17-year-old 
male with ankylosing spondylitis 
of 24 years’ duration, showing 
bilateral changes, false widening 
of articular spaces, and faint peri- 
articular condensation. 
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Stage II.—This has been observed at the earliest 
after 4 years from the time of onset and at the latest 
after less than 23 years. 

The joint space may be partly or wholly eroded. 
There is a reconstruction of the adjacent bone for as 
much as | or 2cm. mostly on the iliac aspect. Bony 
condensation is very marked, but is irregular and 
mottled with many small decalcified spots (Fig. 2). 


Stages I and I] are characteristic of ankylosing 
spondylitis, and in typical cases it cannot be 
confused with the changes caused by any other 
disease. 


Stage I1I.—This is the terminal stage and, since the 
specific changes described in Stages I and II have 
disappeared by the time it is completed, it is not 
pathognomonic of ankylosing spondylitis. 

At this stage the joint space has entirely disappear- 
ed; there is a bony fusion of the lower two-thirds of 
the joint space, and occasionally minimal remains of 
the latter are visible. Bony condensation has 
vanished. In long-standing cases, very fine bony 


streaks can be seen starting from the inter-apophy- 


seal joints, crossing the sacro-iliac space obliquely 
and dispersing around the upper part o! the 
acetabulum (Fig. 3). 

This stage was not seen until 7 years after the time 
of onset; all cases observed after 23 years displayed 
whole or partial bony ankylosis of the sacro-ili 
joints. 

One may infer, therefore, that in the period fron 
8 to 15 years after the time of onset any one of thes 
three stages may be encountered, irrespective of the 
age or sex of the patient (Fig. 4, opposite). 


ac 


Evolution of the Disease Process 


A survey of three hundred of our cases, chose 
because they had been regularly observed for , 
period of not less than 6 years, has recently bee 
carried out. The question was posed whether the 
appearance of sacro-iliac synostosis means that the 
evolutionary process of ankylosing spondylitis \ 
terminated, and whether it has therefore a prognostic 
value? 


Sacro-lIliac Changes.—Our observations on the 


Fig. 2.—Stage II in a 42 
male with ankylosing sponds 
cf 20 years’ duration The 
spaces are hardly visibi 
are covered by a zone of 
sation with mottled app 


Fig. 3.—Stage III in a 56-year- 
male with ankylosing spondylit 


of 34 years’ duration, showing 


bony ankylosis of both sa 
joints 
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' < > clinical cycle of the dis- 
Stege 77 ease is 19 years. In a 
few cases, we were able 
“ aie to follow our patients be- 
be 7 aad fore and after sacro-iliac 
wrege a ankylosis developed, and 
in each of these the 
= — > evolution of the disease 
| Stoge / persisted unchanged. 
We can conclude, 
' therefore, that the fact 
ma J ' U ' J ! v ! that bony ankylosis of 
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DURATION OF DISEASE (YRS) 


Fig. 4 


sacro-iliac changes show that the time taken for bony 
ankylosis to develop varies from 7 to 23 years. We 
have been able to follow up 54 cases with numerous 
radiographs, and can therefore establish the average 
length of this cycle with some precision as 14 years, 
though it is difficult to determine accurately the time 
of onset of the disease from purely clinical observa- 
tions. Romanus (1953) also emphasized this point. 
Of our 54 cases which showed complete bony 
ankylosis of the sacro-iliac joints (Stage IIL), 21 
could be considered as in permanent remission, 
while in the remaining 33 the disease was still active. 
It appears, therefore, that bony ankylosis of the 
sacro-iliac joints is not a sign that the process of 
evolution of the ankylosing spondylitis has ceased. 


The establishment of the final stage of develop- 
ment may be more accurately based on the following 
considerations: 


(1) The disappearance of the spinal and referred 
pains connected with the inflammatory process of the 
disease; this pain must be distinguished from the 
static pains caused by postural defects; 

(2) The return to normal of the erythrocyte sedi- 
mentation rate, which is almost always raised (by 
more than 75 per cent.) during the process of 
evolution of ankylosing spondylitis. 

When these two criteria have remained negative 
for 2 years it may be accepted that the disease process 
is definitely arrested. 


Clinical Developments.—The average duration of 
the clinical evolution of our 21 (Stage IIL) cases was 
19 years, but the range was very wide. 

hus the average length of the complete cycle of 
sacro-iliac involvement up to the stage of bony 


ank: losis is 15 years, but the average length of the 





Diagram, based on one hundred cases, showing the three stages of evolution of the disease 
in which the three stages of radiological sacro-iliac changes may be encountered. 


the sacro-iliac joints 
has appeared does not 
mean that the ankyl- 


osing spondylitis is 
permanently in remis- 
sion. 


Other Diagnostic Factors.—In a further study of 
these 21 arrested cases, we tried to find out what 
other factors could be considered as diagnostic of 
permanent remission of the disease process. In an 
analysis of the clinical symptoms, x-ray findings, sex, 
age, occupation, and age at onset, the only common 
factor was complete bony ankylosis of the spine 
(from occipital bone to sacrum) and of the sacro-iliac 
joints. There was only one exception in the 21 
cases; we know of a very few other cases in which the 
disease appears to be arrested when the bridging of 
the intervertebral spaces (syndesmophytosis) is not 
entirely completed, and in only two of these had the 
sacro-iliac joints not undergone bony ankylosis. 


Relationship between Age of Patient and Stage of 
Evolution.—In the group of 21 stabilized patients, 
we found that a wide gap existed between the 
youngest (25) and the oldest (65); nine of them were 
aged between 45 and 55 years (average of the whole 
group 47). Thus the majority were at the age of 
hormonal change (menopause and andropause), and, 
as ankylosing spondylitis generally starts at the age 
of puberty, it may be noted that its evolution is 
usually completed during the period of sexual 
activity. 


Differential Diagnosis.—Rheumatoid arthritis may 
start at any age (personally we have observed it 
starting at 14 months and after 80 years), and this is 
therefore another point of differentiation between the 
two diseases. 


Summary 
The study of three hundred cases of ankylosing 


spondylitis followed-up for a period of 6 to 23 years 
has given rise to the following observations: 
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(1) The development of bony ankylosis of the 
sacro-iliac joints as revealed by radiography is not 
related to the arrest of the disease. 


(2) As a rule, all patients in whom the disease has 
been quiescent for several years show a complete 
bony ankylosis of the spine and the sacro-iliac joints. 


(3) The average period of evolution of ankylosis 
of the sacro-iliac joints is 14 years. 


(4) The period of clinical evolution of ankylosing 
spondylitis varies greatly, the average being 19 years. 


(5) The disease usually runs its course during the 
, 2riod of sexual activity in both men and women. 
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Etude radiologique des articulations sacro-iliaques dans la 
spondylarthrite ankylosante, en rapport avec |’evolution 
de la maladie 


RESUME 
L’étude de 300 cas de spondylarthrite ankylosante, 


suivis durant des périodes de 6 a 23 ans, a permis les 
observations suivantes: 


(1) Le développement de l’ankylose osseuse des .rticy. 
lations .sacro-iliaques, tel qu'il est révélé par la adio. 
graphie, est sans relation avec l’arrét de la maladi: 

(2) Généralement, tous les malades chez lesquels |, 
maladie a été inactive depuis plusieurs années, mo tren; 
une ankylose osseuse compléte de la colonne vertcbrale 
et des articulations sacro-iliaques. 

(3) La durée moyenne de l’évolution qui aboutit 4 
V’ankylose des articulations sacro-iliaques est de 14 ans 

(4) La durée de l’évolution clinique de la spondy. 
arthrite ankylosante varie beaucoup, la moyenne étan 
de 19 ans. 

(5) La maladie suit d’habitude son cours durant |; 
période d’activité sexuelle des hommes comme de 
femmes. 


= 


Estudio radiologico de las articulaciones sacro-iliacas 
la espondilartritis anquilosante, con referencia a la 
evolucion de la enfermedad 


SUMARIO 

El estudio de 300 casos de espondilartritis anquilo. 
sante, seguidos durante periodos de 6 a 23 afios, permite 
las observaciones siguientes: 

(1) El desarrollo de anquilosis 6sea de las articulacione 
sacro-iliacas, segun su aspecto radioldgico, no tiene 
relacion con la parada de la enfermedad. 

(2) Generalmente, todos los sujetos con la enfermedad 
inactiva desde varios anos revelan una anquilosis Ose: 
completa de la columna vertebral y de las articulaciones 
sacro-iliacas. 

(3) La duracion media de la evolucién de la anquilosis 
de las articulaciones sacro-iliacas es de 14 afios. 

(4) La duracién de la evoluci6n clinica de la espondil- 
artritis anquilosante es muy variable, con un promedi 
de 19 afios. 

(5) La enfermedad sigue generalmente su curso durante 
el periodo de actividad sexual tanto de los hombres cony 
de las mujeres. 
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ENZYMATIC ELUCIDATION OF THE RELATIONSHIP 
BETWEEN COLLAGEN AND ELASTIN: 


AN ELECTRON-MICROSCOPIC STUDY 


BY 


M. K. KEECH* anp R. REED 


Departments of Medicine and Leather Industries, University of Leeds 


(RECEIVED FOR PUBLICATION OCTOBER 15, 1956) 


Any information on the reaction of the fibrous 
connective tissue Components to various reagents, 
particularly enzymes, is of interest in the fields of 
both health and disease. Until some understanding 
of the normal interrelationships of these structures is 
reached, no firm attempt to explain pathological 
findings can be made. Although it is dangerous to 
extrapolate test-tube results in explanation of 
changes found in vivo, most of the agents and con- 
ditions used in the present study are not too far 
removed from possible conditions in living mammals. 
Elastase and hyaluronidase are manufactured in man 
and recently collagenase activity has been demon- 
strated in canine pancreatic juice (Ziffren and Hosie, 
1955). The mildly alkaline solutions employed 
could represent a pH value reached in pathological 
tissue, and most of the experiments were conducted 
at body temperature. 

Although previous work (Keech, Reed, and Wood, 
1956) demonstrated that *‘moth-eaten”’ fibres (MEF) 
were intermediate structures midway between 
collagen and elastin, the present study shows without 
doubt that a further range of agents (physical, 
chemical, enzymatic) can cause breakdown of these 
structures to ‘‘elastin’’. Concurrent experiments on 
elastin are described, and objections raised to the use 
of the standard elastin substrate for electron micro- 
scopic work. 


Materials and Methods 


Prepared Collagen.—One of the same substrates 
used in previous work (Keech, 1954, 1955; Keech 





* Empire Rheumatism Council Research Fellow. 
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and others, 1956) was chosen for use throughout this 
study as it was known that the deposit, after incuba- 
tion with collagenase for 24 hrs, consisted almost 
entirely of ‘‘moth-eaten”’ fibres. 


Preparations of ‘‘Moth-Eaten’’ Fibres (MEF).— 
Prepared collagen from the abdominal skin of a 
2-year-old child was incubated with collagenase in 
phosphate buffer (pH 7-3) for 24 hrs at 37°C. The 
remaining material was centrifuged and the pellet 
treated in one of the following ways: 


(a) Re-suspended in borate buffer (pH 8-8) and 
incubated at 37° C., samples being taken after 
3, 12, and 24 hrs. 


(b) Re-suspended in borate buffer (pH 8-8) contain- 
ing 0-2 mg. elastase, samples being taken as in (a). 


(c) Re-suspended in phosphate buffer (pH 7-3) anda 
further 0-5 mg. of collagenase added. Samples 
were taken after 3, 6, and 12 hrs incubation at 
oF Sx 


(d) Re-suspended in sterile distilled water in a 
dialysis bag and submitted t > ultrasonic radiation 
for 30 min. at 25° C. 


(e) Re-suspended in sterile di-tilled water containing 
half an ampoule of Benger’s ‘“Hyalase’’ and 
incubated at 37° C. Samples were taken at 14, 
3, 6, and 24 hrs. 
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Preparations of Elastin.—Collagen-free ox liga- 
mentum nuchae in the form of a fine powder (passed 
through a 40-60 mesh) was kindly supplied by Dr. 
D. A. Hall. This was: 


(a) Suspended in sterile distilled water and heated at 
55° C. for 1 hr, at 75° C. for a further hour and 
finally at 110° C. for 1 hr, samples being taken at 
the end of each hour. 


(6) Suspended in phosphate buffer (pH 7-3) and 
incubated at 37° C., samples being taken after 24, 
35, and 48 hours. 


(c) Suspended in phosphate buffer (pH 7-3) contain- 
ing 0-5 mg. collagenase and incubated at 37° C. 
for 24 hrs. This was sampled, a further 0-5 mg. 
collagenase was added, and specimens were taken 
at 35 and 48 hrs. The 48-hr tube was again 
sampled after storage at 5° C. for 3 wks. 


Antibiotics.—0-05 ml. of a penicillin and strepto- 
mycin mixture was added to each test tube in the 
above experiments. 


Enzymes.—C]/. histolyticum collagenase was kindly 
supplied by Dr. J. D. MacLennan, the same batch 
being used throughout. The elastase was prepared 
by Hall and Gardiner (1955). 


Samples for Electron Microscopic Examination.— 
These were ground gently in a glass tissue grinder 
until a milky suspension was obtained; drops were 
placed on collodion-covered 200-mesh copper grids, 
drained with filter paper, allowed to dry, washed 
with sterile distilled water, shadowed with chromium, 
and examined in a Siemens electron microscope, 
type UM 60 C. 

Counts of the different elastic structures were 
made by carefully scanning two grids from each 
sample. The specimen holder had been adjusted to 
visualize 25 squares of the grid, and each part of each 
square was examined in sequence. As each square 
was scanned at a magnification of 11,000, and as 
about 25 fields were needed to cover each square, a 
minimum of 1,250 (2 = 625) fields were scrutinized 
from each specimen. 


Terminology.—The presence of several types of 
elastin, throughout this paper is somewhat confusing. 
For clarity, three groups are distinguished: 


(a) Naturally-occurring elastin, or ‘fully-formed 


elastin’’, as described previously (Keech and 
others, 1956), comprising three variants (skin- 
type, filamenting, and large natural networks) 
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which are found in fresh whole dermis anc pre. 
pared dermis from all age groups, aorta, te: don, 
and ox ligamentum nuchae. This appears |: the 
text without quotation marks. 


(b) Morphologically identical structures seen a 
variety of procedures are referred to as “el 
or elastin-like structures. 


era 
tin” 


(c) The ox ligamentum nuchae elastin powder was 
obtained by treating the ligament with boiling 
1 per cent. acetic acid solution for | hr. Although 
the desirability of this method of preparation and 
the purity of the product are debated below in the 
Discussion, it is accorded its time-honoured 
status as true elastin and appears in the text 
without quotation marks. 


Results 
MACROSCOPIC CHANGES 


In preparing the ‘‘moth-eaten’”’ fibres, 85-90 per 
cent. of the original 2-year-old prepared collagen was 
digested. However, the subsequent treatments to 
the MEF deposit did not produce any identifiable 
macroscopic change in the relatively small quantities 
used. The ox ligamentum nuchae powder heated in 
water appeared unaltered, as did the buffer (pH 7-3) 
heat control. The collagenase-treated supernatant 
became progressively opaque in comparison with the 
water-clear control, the difference being very marked 
at 48 hrs. 

Under the light microscope at 35 and 48 hrs, this 
test deposit was much finer than the control, with 
large, long, irregular structures in place of the 
smooth-edged, highly refractile fibres present in both 
the starting material and the control. 


ELECTRON MICROSCOPIC FINDINGS 


(A) Preparations of MEF (Table I, opposite) 


The starting material showed the usual picture of 
‘**moth-eaten”’ fibres mixed with amorphous debris, 
beaded fibrils, masses of ‘“‘beads”’, and _ scanty 
filamentin elastin (Keech, 1955; Keech and others, 
1956) (Fig. 1, overleaf). In addition, some of the 
MEF were starting to break up into short lengths 
terminating as ‘‘elastic networks” (MEFC) (Fig. 2, 
overleaf) or ribbons of ‘“‘filamenting elastin”. 
Although the majority of the many samples exam- 


ined from the two different batches of MEF starting | 
material were collagen-free, a very small quantity | 


(twenty solitary fibrils and a few groups) was seen 
in the second batch, but lacked any evidence of 
‘*standard”’ collagenase change (Keech, 1955). The 
fine thread-like structures previously described 
(Keech and others, 1956) were absent. 
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TABLE I 


ENZYMATIC ELUCIDATION BETWEEN COLLAGEN AND ELASTIN 


SUMMARY OF RESULTS OF EXPERIMENTS PERFORMED ON “MOTH-EATEN” FIBRES (MEF) 
AT LEAST 1,250 MICROSCOPIC FIELDS WERE EXAMINED AT EACH TIME-INTERVAL 








PREPARED COLLAGEN 
(2 years) 








Y 


Collagenase (pH 7:3) 
24 hrs at 37° C. 





No fine threads 





Two BATCHES OF MEF STARTING MATERIAL 
MEF, dense bits, amorphous material, 
beaded fibrils and ‘‘beads”’ 
A few MEFC and filamenting elastin 


Very scanty collagen in second batch only 








Ultrasonics 





> 
30 min. at 25°C. 


Moderate MEF breakdown 
Filamenting elastin 
i > 


No fine threads 





First BATCH 


SECOND BATCH 











ad 





Time BUFFER CONTROL (pH 8:8) ELASTASE (pH 8-8) Time COLLAGENASE (pH 7:3) Time HYALURONIDASE 
Same as starting material No MEF MEF in all stages of break- 3 Commencing MEF-break- 
3 only MEF more disin- Numerous MEFC 3 down hrs down 
hrs tegrated revealing “‘elas- Much ‘“‘filamenting’’ and | hrs | ‘‘Filamenting elastin” at MEFC 
at tic networks” “elastic networks” at Numerous fine threads 37°C. | ‘*Filamenting elastin”’ 
37°C. | No collagen No collagen 37°C. | No collagen No fine threads 
Scanty collagen 
12 Same as at 3 hrs only Scanty deposit of dense bits, 6 Increased breakdown of | 3 No MEF 
hrs MEF scantier, thinner, and a few tiny “elastic MEF hrs Numerous MEFC 
at and more disintegrated networks’ and _ plaque- at Numerous beaded fibrils at ‘*Filamenting elastin” 
37°C. like remnants of MEF aT kt. and ‘beads’, and fine | 37°C. | No fine threads 
threads Scanty collagen 


No collagen 








24 Increased breakdown to Sameasat 12 hrs Breakdown products of 6 Increased breakdown to 
hrs “elastic networks” and hrs MEF hrs “elastic metworks” and 
at “core” of elastin at Numerous beaded fibrils at “‘core”’ of elastin 
rc. cS ge and ‘beads’, and fine |37°C. Scanty collagen 
threads 
No collagen 
6-hr elastase and control experiments reported previously 24 Small undigested remnants 
(Keech, Reed, and Wood, 1956) hrs Scanty collagen 


Test deposit showed dramatic change to numerous large 
elastic networks and MEFC 





at No fine threads 
ae a 








MEF =‘*Moth-eaten” fibres 


Effect of Borate Buffer alone (pH 8-8) on MEF.— 
After 3 hrs’ incubation the picture closely resembled 
the starting material, except that more MEF were 
starting to break down to form more MEFC. Fig. 3 
(overleaf) shows a recently disintegrated portion 
represented as a localized patch of ‘*beads”’ several 
layers thick. This had presumably linked the 
“elastic network” in the corner of the picture to the 
main MEF. At 12 hrs the picture was similar to 
that at 3 hrs, only the MEF were scantier, thinner, 
and more disintegrated (Fig. 4, overleaf). There 
was an increase in elastin-like structures, both as 
filamenting and as networks. At 24 hrs only three 
unaltered MEF were seen, the deposit consisting of 
MEF in all stages of breakdown. As illustrated in 
Figs 5 to 8 (overleaf) this process appeared to take 
place as follows: 

First, a reduction in the dense amorphous coating 
(elastomucin) of the MEF, rendering it thinner both in 
width and thickness. 


MEFC =“Moth-eaten” fibre conversions 


Next, a break-up into short lengths or dense rectangular 
segments. 


Frequently the MEF terminated as ‘“‘elastic net- 
works’’ (MEFC) presumed to be due to localized 
removal of elastomucin. The ‘‘core’’ of the MEF 
was indistinguishable from elastin; if covered by a 
moderate quantity of amorphous material, it 
appeared “‘solid’’ with a ‘‘longitudinal grain” (Fig. 5, 
overleaf) or flat and membranous (Fig. 6, overleaf). 
If free from elasto-mucin, it was typical filamenting 
‘“‘elastin’’. Fig. 18 (overleaf, p. 47) shows a good 
example of an intermediate stage still bearing finely- 
striated filaments. The picture described was demon- 
strated very clearly in hundreds of fields on the 
microscopic screen, but proved very difficult to 
photograph adequately as each structure frequently 
stretched across several fields. No collagen and 
only extremely scanty fine threads were seen through- 
out this control series. 
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The scale marked on all the figures represents \u and all the preparations have been shadowed with chrom im. 





Fig. 1.—‘‘Moth-eaten”’ fibre (MEF) starting material: prepared abdominal skin collagen from 
a 2-yr-old child after incubation with collagenase (C/. histolyticum) for 24 hrs at37 C. A 
““moth-eaten”’ fibre mixed with amorphous debris, beaded fibrils, and “beads”. 





Fig. 2.—Same as Fig. 1, showing an MEF breaking up into an “elastic network’? (MEFC). 
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Fig. 3.—Effect of borate buffer (pH 8-8) alone on the preparation of MEF. After 3 hrs’ 
incubation at 37° C. this MEF shows disintegration into a localized mass of “‘beads”’. The 


latter presumably represents the remains of the segment which originally linked the elastic 
network in the corner of the picture to the main MEF. 
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Fig. 4.—Same as Fig. 3 after incubation for 12 hrs at 37° C. MEF thinner and more 
disintegrated. Note beaded fibrils and “beads’’. 
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Fig. 5.—Same as Fig. 4 after incubation for 24 hrs at 37° C., showing the components of a frag- Fi 
mented MEF: a “core” of “‘solid’’ elastin and “elastic networks” mixed with dense amorphous 
material (elastomucin). 





Fig. 6.—Same as Fig. 5, showing a flatter, more membranous type of MEF “core” due to the } 
smaller quantity of associated elastomucin. 
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Fig. 8.—Same as Fig. 5, showing the end-product of MEF breakdown: a large “‘elastic network’. 
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Effect of Elastase at pH 8-8 on MEF.—This series the deposit consisted of ‘‘elastic networks”. 
was very different from the controls, the enzyme _ fibres terminating as ‘‘elastin’” (MEFC), long | 


producing rapid destruction of the MEF to “elastic of ‘‘filamenting elastin’, amorphous 
networks” which were then rapidly digested. After dense bits, beaded fibrils, and ‘‘beads” 
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3 hrs’ incubation, no unaltered MEF remained, and and 10). At 12 hrs, examination of 1.250 fields 





Fig. 9.—Effect of elastase on MEF after incubation for 3 hrs at 37° C. Long strands of 
“elastin” closely associated with dense segments disintegrating into amorphous material. 





Fig. 10.—Same as Fig. 9, showing a typical ‘elastic network”. 
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revealed only twenty tiny remains of ‘‘elastic net- undigested ‘‘networks’’ (Fig. 12) and short pieces of 










Se 2 ee : : : 

yns | works” and four degenerate pieces of “‘elastin’’ which ‘“‘filamenting elastin’’. 

ial, presented a plaque-like appearance (Fig. 11). No collagen was seen throughout, and fine threads 
9 Again after 24 hrs, there were a few, very small were virtually absent. 

‘Ids 


Fig. 11.--Same as Fig. 9, after 

incubation for 12 hrs at 37° C. 

An example of the scanty 

degenerate “elastin” presenting 
a plaque-like appearance. 








Mg. 12(a) and (6).—Two areas of the same preparation after 24 hrs’ incubation with elastase at 
37° C., showing the tiny undigested remnants of MEF. 
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These results should be considered in conjunction Effect of Collagenase on MEF.—This ei zyme 
with the short-term experiment reported previously slowly destroyed the MEF at 37° C. withou' pro. 
(Keech and others, 1956), using the same 2-year-old ducing as many “‘elastic networks” as the cxperi. 
substrate, in which a dramatic change from MEF to ments reported above. However, unlike the studies 
large ‘“‘elastic networks’ occurred after 6 hrs’ at pH 8-8, beaded fibrils, ‘‘beads’’, and fine threads 
incubation with elastase. were abundant throughout. After 3 hrs’ incubation. 








(b) 


(a) 





Fig. 13.—Effect of collagenase on 
MEF after 3 hrs. incubation at 37° ( 
MEF starting to break down, demon 
strating reduction of dense coating of 
amorphous material and disintegration 
into “‘beads”’. Note the typical fine, 
thread-like structures scattered at 
random throughout. 


Fig. 14(a) and (b).—Same as Fig. 13, showing attenuate 

MEF terminating in an “elastic network”’ and tw 

angular dense bits; one unaltered and the other breakint 
down into “‘elastin’’. 
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me MEF were seen in all stages of breakdown (Figs deposit consisted chiefly of breakdown products— 
ro- & ;3-15), and again the long streamers of filamenting angular dense bits, amorphous material, small 
eri. “elastin” forming the ‘‘core’’ of the MEF were  ‘‘elastic networks’’, beaded fibrils, ‘“beads’’, and fine 
dies § clearly demonstrated on the screen. At 6 hrs the _ threads. 
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(b) 


Fig. 15(a) and (b).—Same as Fig. 13. A disintegrated MEF 
and an isolated “core” of “‘solid”’ elastin. 
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Fig. 16.—Same as Fig. 13 after 6 hrs. incubation at 37°C. Disintegrating MEF with large ‘“‘moth-holes” containing 


masses of “‘beads’’. 


The few remaining MEF had larger *“‘moth-holes”’ 
and were disintegrating (Fig. 16). 

At 12 hrs (Fig. 17, opposite) the picture was 
essentially the same, and scanty typical MEF were 
seen. 


Effect of Ultrasonic Radiation (22 Kc. at 25° C.) on 
MEF.—This 30-minute treatment produced definite 
breakdown of the MEF to their component “‘elastin”’ 
and amorphous material (Figs 19 and 20, overleaf). 

The MEF were fragmented to short lengths, some 
terminating as “‘elastin’’ (MEFC), and others remain- 
ing isolated, rectangular segments. There was a 
moderate quantity of ‘‘filamenting elastin’’, much 
granular amorphous material, and many beaded 
fibrils and ‘‘beads’’, but fine threads were virtually 
absent. 


Effect of Hyaluronidase on MEF.—Hyaluronidase 
also produced MEF breakdown to reveal their com- 
ponent parts. After 90 min. some of the MEF were 
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Note the scattered fine threads. 





DISEASES 


fragmented to form MEFC, being mixed with 
‘‘filamenting elastin’, angular dense bits, an¢ 
granular amorphous material. However, quite : 
number remained relatively unaltered (Fig. 21, over 
leaf). 


By 3 hrs, however, every MEF was modified, aniy 


breaking down either into amorphous material ant 


angular dense bits, or “‘elastic networks”’ (Figs 22-25) 


overleaf). 
The 6-hr picture was very similar, and again long 


streamers of ‘‘filamenting”’ or the ‘‘solid’’ type of tht” 





elastin-like material described above appeared to & 
forming the ‘‘core”’ of the disintegrating MEF. Thy 
structures in the 24-hr deposit were noticeabl) 
smaller than at 6 hrs, and represented the finds 
remnants of the MEF. Scanty collagen was preset 
in all the samples (the starting material was the bate! 
containing a very small quantity of collagen), 
usually mixed with amorphous material and showinf 
little or no evidence of ‘“‘standard’’ collagenas 
change. 
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Fig. 17.—Same as Fig. 13 after 12 hrs. incubation at 37 C., showing an elastic “‘core”’ 
and remains of MEF segments. Note the scattered fine threads, some moderately long. 
and thick, and others short and thin. 








Fig. 18.—A piece of filamenting “elastin” seen after 24 hrs’ incubation with borate buffer 
| (pH 8- *8) alone at 37° C. The areas free of elastomucin show finely striated filaments. 
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Fig. 19.—Effect of ultrasonic radiation for 30 min. at 25° C. on the preparation 
of MEF produced fragmentation into short lengths, some terminating as “elastin” 











Fig. 20.—Same as Fig. 19, showing reduction in the dense coating of amorphous material as well as } 
break down to “elastin”. Note beaded fibrils in top left corner. Fig 
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Fig. 21.—Effect of hyaluronidase on MEF. After incubation at 37° C. for 90 min., 
quite a number of the MEF remained relatively unaltered. 
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Fig. 22.—Same as Fig. 21 after 3 hrs. incubation at 37° C., showing a disintegrating MEF. 
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Fig. 24.—Same as Fig. 22, showing breakdown to thin filaments of “elastin” 
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Fig. 23.—Same as Fig. 22, showing MEF terminating as a long ribbon of “‘elastin”’ partially coated with 
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Fig. 25.—Same as Fig. 22, showing breakdown to “elastic networks’’. 


Although the counts (solitary fibrils as well as be taken showing the possible occurrence of collagen 
groups) were two to four times greater than in the fibrils in the centre of the MEFs (Fig. 26). The 
starting material, it is difficult to judge whether or not absence of fine threads was remarkable. 
this is significant. Occasionally photographs could 
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Fig. 26.—Same as Fig. 22 after 24 hrs’ incubation at 37° C., demonstrating 
collagen as a possible MEF “‘core’’. 
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(B) Preparations of Elastin (Table II) 


Effect of Heat alone on the Elastin Substrate —No 
significant change was found to follow the treatment 
described above. The substrate remained the same 
as the starting material (Figs 27 and 28, opposite), 
which consisted of: 


(a) Numerous, large, dense fibres, frequently so large 
that they broke the collodion membrane covering 
the electron microscope grid. Some had smooth 
edges but the majority had “fluffy’’ outlines, 
splaying out into either amorphous material or 
typical elastic networks. 

(5) Numerous large and small angular dense bits, 
usually clear-cut but some in the process of trans- 
formation into elastin. 

(c) A little typical fully-formed elastin (skin-type, 
filamenting, and large natural networks) which 
was separate from the other structures described. 


No collagen was seen. 


Effect of Phosphate Buffer alone (pH 7°32) o 
Elastin.—The elastin substrate remained typica! and 
unaltered throughout. Collagen was absent. and 
fine threads were extremely scanty. A curefy 
examination did not reveal any MEF whatsoever. 


Effect of Collagenase on Elastin.—After 24 hrs the 
substrate was more broken up, and there was ap 
increase in fully-formed elastin. Collagen was 
absent and fine threads were extremely scanty 
There were a few structures somewhat resembling 
MEF, but they were not typical. A fresh lot of 
enzyme was added, incubation was continued, and 
the 35-hr deposit contained, in addition to the typica 
elastin substrate, a fair number of MEF. 


TABLE II 


SUMMARY OF THE RESULTS OF EXPERIMENTS PERFORMED ON ELASTIN 
AT LEAST 1,250 MICROSCOPIC FIELDS WERE EXAMINED AT EACH TIME-INTERVAI 








COLLAGEN-FREE 
Ox LIGAMENTUM NUCHAE 








A fine powder consisting of: 


(1) Large dense fibres either smooth-edged, or with fluffy outlines, splaying out into amorphous material 


or typical elastic networks. 


(2) Large and small angular dense bits, either clear-cut or changing into elastin 


(3) Small quantity of typical fully-formed elastin. 


(4) No collagen. 





COLLAGENASE (pH 7-3) 





Substrate more broken up 
Increase in fully-formed elastin 


Very very scanty fine threads 





__ FURTHER ENZYME ADDED 
In addition to elastin substrate numerous typic 
MEF, both unaltered and starting to disintegrat 


Very very scanty fine threads 





| Numerous MEF in all stages of breakdown 


Very very scanty fine threads 








MEF in all stages of breakdown 

Very very scanty collagen 

Very very scanty fine threads 

Masses of ? reticulin forming a background networ 


Time HEAT ALONE IN H9O Time BuFFER CONTROL (pH 7:3) 
l hr Unaltered 24 hrs Unaltered 
at No collagen at No collagen 
SC. No MEF 37°C. | No MEF No collagen 
No fine threads | Very very scanty fine threads No definite MEF 
Further Same as at | hr 35 hrs Same as at 24 hours 
hr at 
at on x No collagen 
Ta c. 
Very scanty ? reticulin 
Further | Same as at 1 hr 48 hrs | Same as at 24 hrs 
hr _at No collagen 
at i ae ol | 
110° C. | Some ? reticulin 
3 wks Not examined 
at 
<. 








MEF = “‘Moth-eaten”’ fibres 

Fully-formed elastin=skin-type, filamenting, and large networks (Keech, Reed, and Wood, 1956) 

Macroscopically the elastin powder heated in HO or in buffer (pH 7-3) appeared unaltered. The collagenase-treated 
supernatant became progressively opaque, in comparison with the water-clear control, the difference being very 
marked at 48 hrs 

Under the light microscope at 35 and 48 hrs the test deposit was much finer than the control, with large, long, irregular 
structures in place of the smooth-edged, highly refractile fibres present in both the starting material and the control. 
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Fig. 27.—Ox ligamentum nuchae elastin starting material. A dense fibre with “fluffy” out- 
line joined to a large, clear-cut dense bit that is partially splayed out into typical elastin. 
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Fig. 28.—Same as Fig. 27, showing one of the characteristic large, very dense fibres that 
usually broke the collodion membrane covering the electron microscope grid. 
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These were either large and unaltered, stretching collodion (Figs 29 and 30), terminating ir the 31), 
across several fields and frequently breaking the so-called elastic networks to form MEFC (Fig. inclu 





ta 


Fig. 29.—Effect of collagenase on elastin. After incubation for 35 hrs’ at 37° C., the 
deposit contained a fair number of typical MEF usually stretching across several fields 
and breaking the collodion. 








Fig 
Fig. 30.—Same as Fig. 29. 
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the 31), or were in various stages of breakdown, were clear-cut or transforming into ‘‘elastin” 
“ig. including isolated rectangular segments which (Fig. 32). 
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Fig 32(a) and (b).—Same as Fig. 29, showing one unaltered, isolated, rectangular segment and one breaking down 
into “‘elastin’’. 
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Collagen was absent, fine threads were very scanty, 
and a few examples of reticulin-like material (as de- 
fined by electron microscopists) were seen. (See below.) 

The picture was more advanced at 48 hrs, the 
MEF being more disintegrated. In addition, scanty, 
fine fibrous structures resembling reticulin were 


randomly scattered throughout. Occurring in hort 
lengths or in small patches, their appearance sug. 
gested that they could have been formed by the 
lateral alignment of two or more beaded fibrils | Figs 
33 and 34). They were easily distinguishable {rom 
the scanty, fine threads also present in the deposit 





Fig. 33.—Same as Fig. 29 after incubation for 48 hrs at 37° C. Disintegrating MEF with 
structures resembling reticulin. The appearance of those situated within the MEF suggests 
that they may be formed by the lateral alignment of two or more “‘beaded fibrils’’. 





Fig. 34.—Same as Fig. 33. The ? reticulin is present as small patches or as long, winding 
“beaded fibrils’’. 
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This appearance was much more marked and better 
visualized after the 48-hr test-tube had been stored 
in the refrigerator for 3 wks (Figs 35 and 36). All 
the fields contained a background network of these 
structures, varying in size from clouds of ‘‘beads”’ to 


thicker fibres resembling thin, degenerate collagen. 
Several seemed to bear very fine striations, but the 
glue-like appearance of the clouds of beads made it 
difficult to take sharp photographs. Otherwise, the 
deposit was similar to that examined at 48 hrs. 





Fig. 35.—Same as Fig. 33 after 3 weeks’ storage at 5° C. Disintegrating MEF and a marked 
increase in the reticulin-like structures. 








Fig. 36.—Same as Fig. 35. 
The structures are thicker, 
appear to be finely striated, 
and resemble young collagen. 
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Discussion (Table III) 


The MEF starting material was made up in two 


batches (Table I). It is difficult to weigh out 
accurately the tiny amounts of collagenase used, as 
the preparation consists of particles of varying size. 
Thus the incubation time required to obtain the 
**peak effect’? of MEF-formation need not neces- 
sarily be the same in two similar sets of experiments. 
The starting material described in the published 
elastase experiments, using the same 2-year-old 
collagen (Keech and others, 1956), consisted almost 
entirely of MEF with no collagen or MEFC. The 
two batches used in the present study each contained 
a few MEFC, and some of the MEF were starting to 
disintegrate, and the second batch contained very 
scanty collagen (twenty solitary fibrils and a few 
groups seen in 1,250 fields). This presumably repre- 
sented an undigested fraction of the original sub- 
strate. However, careful analysis does not show 
that these small variations made any significant 
difference to the results. It should be pointed out 
that, although many repeats and control experiments 
could have been incorporated into this work with 
advantage, studies were limited by: 


(a) the scarcity of the enzyme, 

(b) the difficulty in obtaining sufficient skin from a 
very young child to make enough prepared collagen 
for a long series of experiments, 

(c) the fact that 85-90 per cent. of this prepared 
substrate is digested in the initial stage, so that the 
remaining 10 per cent. constitutes the MEF starting 
material. 


The extension of the work using elastase showed 
that this was the most potent of all the agents em- 
ployed, producing rapid breakdown of the MEF to 
the so-called elastic networks which were, in turn, 
rapidly digested, so that, by 12 hrs, only a few tiny 
remnants remained (Table I). The action of 
collagenase (at 37° C.) was much slower, typical 
MEF still being seen after 12-hrs’ incubation. Also, 
the abundant elastin-like material (networks, fila- 
menting, and MEFC) that was such a feature of the 
elastase-treated preparation was not nearly s0 
marked. Again, unlike the pH 8:8 series, beaded 
fibrils, ‘‘beads’’, and fine threads (moderately long 
and short) were extremely numerous. This suggests 
that the two enzymes may produce MEF breakdown 
by different mechanisms. Hyaluronidase, on the 
other hand (acting in sterile distilled water, pH 5-6), 
was intermediate in its rapidity of breakdown 
between elastase and collagenase. No _ unaltered 
MEF were seen after 3 hrs’ incubation, and there was 
plenty of ‘“‘elastin’’ throughout, both as MEFC, 
‘**elastic networks’’, and ribbons of filamenting and 
**solid’’ elastin. Unlike preparations treated with 
collagenase, fine threads were few. The scanty 
collagen present throughout probably represented 
the small quantity known to be present in this 
particular batch of starting material. 

Both the borate buffer (pH 8-8) control series and 
the short-term treatment with ultrasonic radiation 
gave a valuable pictorial sequence of the s/ow break- 
down of MEF, so that each stage could be studied 
adequately. The first change appeared to be a 
reduction in the dense amorphous coating (elasto- 


TABLE III 


DIAGRAMMATIC SUMMARY OF FINDINGS REPORTED IN THIS PAPER 


Ox 
LIGAMENTUM 
NUCHAE 


Excess 
collagenase 


YOUNG 
COLLAGEN 


Coliagenase 





} 


Not centrifuged MEF 








<—Centrifuged and soluble collagen breakdown 





products removed in supernatant 





Collagenase 


BREAKDOWN TO “ELASTIN”’ 
AND ? RETICULIN 


Collagenase (Produces numerous fine threads) 
Elastase (Rapidly digests revealed ‘‘elastin ) 


Hyaluronidase 
Buffer Alone (pH 8-8) | Slower and milder 
Ultrasonics J effect in condi- 
tions used 


BREAKDOWN TO “ELASTIN” 
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mucin) of the MEF, rendering it narrower and thin- 
ner. It was then broken up into short lengths 
composed of one or several dense rectangular seg- 
ments, which were either unaltered and clear-cut, or 
breaking down into “‘elastin’” or amorphous 
material. These short dense fibres terminating as 
“elastin’” (MEFC) ended either in ‘‘elastic networks” 
or as streamers of filamenting ‘‘elastin’’. The 
“core’’ of the MEF appeared to be formed by long 
ribbons of typical filamenting elastin or by a more 
solid (thicker) variety of ‘‘elastin’’. This exhibited 
the same filamentous “‘longitudinal grain’’, but con- 
tained more elastomucin than typical filamenting 
elastin. These MEF “‘skeletons”’ were best seen on 
the microscope screen, as they frequently stretched 
across several fields so that only the smaller examples 
could be adequately photographed. In the process 
of scanning the thousands of fields necessary for this 
study, this picture was repeatedly seen at different 
stages after all the various treatments used, and 
proved very convincing. The final remnants of 
MEF were always the same: irregular patches of 
amphorous material, large and small angular dense 
bits, and tiny “‘elastic networks’’, with an occasional 
short dense fibre or small piece of ‘‘filamenting 
elastin”. 


The problem of what exactly constitutes the ‘*‘core”’ 
of the MEF is rather complicated. Striated, fibrous 
“links’’ were illustrated (Keech, 1955) joining the 
rectangular segments of a proportion of MEF 
examined, and MEF were believed to be bundles of 
degenerate collagen with a very thick coating of 
specialized amorphous material. This view received 
indirect support from experiments on elastin report- 
ed briefly by the British Society for Research on 
Ageing (1956), Burton, Hall, Keech, Reed, Saxl, 
Tunbridge and Wood (1955), and by Hall, Keech, 
Reed, Saxl, Tunbridge, and Wood (1955). Collagen- 
free ox ligamentum nuchae (as assessed by electron 
microscopic examination) was suspended in phos- 
phate buffer (pH 7-3) containing collagenase 
(derived from either C/. histolyticum or Cl. welchii) 
and incubated at 37° C., samples being taken at 
1,2, 3, 4, 6, 8, and 24 hrs. Both enzymes produced 
a progressive fragmentation of the substrate to 
smaller particles, although, even after 24 hrs, a fair 
proportion of the substrate remained unaltered. 
Scanty fully-formed elastin was present throughout. 
Treatment with both enzymes also revealed striated 
librils (Figs 37 and 38, overleaf) indistinguishable 
from collagen, often partially coated with amorphous 
material. These were present in about 25 per cent. 
of the grid areas examined at 3 and 4 hrs, but in later 
samples had all disappeared. This finding was con- 
firmed on several occasions using different samples 
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on different days. (In the 24-hr specimens treated 
with the Cl. histolyticum collagenase, some structures 
closely resembling MEF were seen. The extension 
of this earlier finding is reported in the present study.) 
It should be emphasized first, that collagen was only 
seen within a very limited time range and then rapidly 
disappeared—presumably digested by the enzyme; 
secondly, that during this time range only about one 
quarter of the fields examined contained collagen and 
lastly that, whether collagen were present or not, a 
proportion of the elastin substrate became pro- 
gressively broken down into smaller, less dense 
pieces, although, even after 24 hrs, a fair amount still 
remained unaltered. It would appear, therefore, 
that only part of the substrate contained the degener- 
ate collagen fibrils. Again, if MEF are heated in 
water above body temperature, elastin-like structures 
result (Keech and others, 1956). Thus there is 
strong morphological evidence suggesting that 
elastin, or material resembling it, can originate from 
the breakdown of collagen. 


On the other hand, the work reported in the 
present study strongly suggests that the ‘‘core”’ of the 
MEF consists of elastin, either ‘‘solid’’ or filament- 
ing in type. This could be explained by the present 
batches of starting material being ‘“‘too advanced’’, 
i.e. the central degenerate collagen had already 
become transformed into “‘elastin’’. The fact that 
some of the MEF were already breaking down to 
form MEFC would support this view. 


The experiments on ox ligamentum nuchae were 
clear-cut, both macroscopically and under the 
electron microscope (Table II). The collagenase- 
treated supernatant became opaque, the deposit 
under the light microscope was much finer than the 
control and at 35 and 48 hrs (i.e. after the addition of 
further enzyme) contained large, long, irregular 
structures in place of the smooth-edged, highly 
refractile fibres present in both the starting material 
and the control. It is reasonable to assume that 
these represented the MEF, which, on electron- 
microscopic examination, were found to be very 
large, stretching across several fields and frequently 
breaking the collodion. Continued incubation at 
37° C. with collagenase produced MEF-breakdown 
strictly comparable with the effect of collagenase on 
preparations of MEF at 37° C. In addition a small 
quantity of tiny fibrous structures resembling 
reticulin, were seen in the 35- and 48-hr specimens 
and these had vastly increased after storage in the 
refrigerator for 3 wks. In this. connexion it should 
be pointed out that in the experiments on young 
collagen, the solubilized collagen breakdown pro- 
ducts were removed in the supernatant after cen- 
trifugation of the collagenase digest, whereas the 
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Fig. 37.—Ox ligamentum nuchae elastin after incubation for 4 hrs at 37° C. with colla- 
genase (Cl. welchii). About 25 per cent. of the fields examined contained striated fibrils 
indistinguishable from collagen, frequently partially coated with amorphous material. 





Fig. 38.—Same as Fig. 37, but incubated for 3 hrs at 37° C. with collagenase derived from 
Cl. histolyticum. 
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elasti) preparations were not centrifuged. Thus the 
possible explanations for the presence of these 
reticulin-like structures are: 

(a) the re-formation of the early collagen (reticulin) 
from the solubilized breakdown products under 
the influence of collagenase; 

(b) the possibility that collagenase acts in the reverse 
direction at low temperatures (involvement of the 
enzyme is suggested by the absence of these 
structures in the buffer control series); 

(c) that they are some bacterial product. 

The last is improbable, as the reticulin-like 
material was seen in both the 35- and 48-hr specimens 
which were definitely not contaminated, and only one 
organism was seen in the refrigerated sample. 

A word should be said about the elastin substrate. 
It was prepared by treating ox ligamentum nuchae 
with boiling 1 per cent. acetic acid solution for | 
hour. Although this method is frequently used for 
rendering elastin free from collagen, and although 
electron microscopic examination shows it to be 
apparently devoid of collagen fibrils, from the 
electron microscopic standpoint it is most likely a 
mixture of: 

(1) Solubilized and re-precipitated collagen; 

(2) Elastin fibres; 

(3) Elastomucin. 

It is conceivable that the elastomucin (seen as 
dense amorphous material and angular dense bits 
under the electron microscope) could enclose por- 
tions of some of the degenerating collagen fibrils 
during that hour’s treatment with acetic acid. These 
could then be revealed by enzymatic breakdown, and 
the subsequent formation of MEF (in the presence of 
excess enzyme) demonstrated in the present study 
could proceed by utilizing degenerate collagen as 
their starting point. (This would be in line with the 
original view that MEF were a specific breakdown 
product peculiar to the action of collagenase on 
young collagen.) 

It should also be stated that isolated experiments 
using other agents on the same elastin substrate 
(elastase, pectinase, periodate) produced breakdown 
of the substrate without revealing the presence of any 
collagen fibrils. However, as already pointed out, 
they appeared within such a limited time range that 
they could easily be missed unless a special set of 
timing studies were performed with this object in 
view, 

Thus it would appear that, from the electron 
microscopic standpoint, objections can be raised 
against the use of this particular form of elastin 
substrate, in spite of the fact that, on hydrolysis, 
elastin preparations obtained in this way give an 
amino-acid analysis approaching that which is now 
ascribed to pure elastin. 





Summary 


The effect of collagenase, elastase, hyaluronidase, 
alkaline buffer, and ultrasonic radiation on ‘“‘moth- 
eaten’”’ fibres (collagenase-treated human skin 
collagen from a 2-year-old child) is described. All 
the agents produced breakdown of the ‘‘moth-eaten’’ 
fibres (MEF) to ‘‘elastin’’. This extends previous 
work (Keech and others, 1956) and confirms that 
MEF are intermediate structures midway between 
collagen and elastin. 

The action of collagenase on ox ligamentum 
nuchae elastin is also described, and the disadvan- 
tages of using the standard elastin substrates for 
electron microscopic work are discussed. 

It is concluded, from both this and previous 
studies, that collagen and elastin are not two separate 
and distinct entities but are probably intimately 
associated in vivo. 


It is a pleasure to thank Professor R. E. Tunbridge, 
O.B.E., for his sustained encouragement throughout this 
work, and Dr. J. Sikorski (Textile Department) for use of 
the ultrasonic equipment. 
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Elucidation enzymatique de la relation entre le collagéne 
et l’élastine: étude au microscope électronique 
RESUME 

On décrit les effets de la collagénase, de l’élastine, de 
l’hyaluronidase, du tampon alkalin et de lirradiation 
ultrasonique sur les fibres ““mangées de mites’’ (collagéne 
de la peau d’un enfant de 2 ans traité a la collagénase). 
Tous ces agents produisirent la transformation des fibes 
““mangées de mites’’ en élastine. Ceci amplifie les 
travaux précédents (Keech et coll., 1956) et confirme que 
les fibres “*mangées de mites’’ sont des structures inter- 
médiaires entre le collagéne et |’élastine. 

On décrit aussi l’action de la collagénase sur l’élastine 
du ligamentumnuchae de boeuf, ainsi que les inconvénients 
de l'emploi des substrata de l’élastine standard pour les 
études au microscope électronique. 

On conclue, a la fois d’aprés ces travaux et des travaux 
précédents, que le collagéne et l’élastine ne sont pas deux 
entités distinctes, mais sont probablement intimement 
associés in vivo. 


Elucidaci6n enzimatica de la relacion entre el colageno y la 
elastina: estudio al microscopio electrénico. 
SUMARIO 


Se describen los efectos de la colagenasa, de la elastina, 
de la hialuronidasa, del tapén alcalino y de la irradiacion 
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ultrasénica sobre las fibras “‘apolilladas’’ (colageno de la 
piel de un nifio de 2 afios tratado con colagenasa). Todas 
estas agencias produjeron la transformacion de las fibras 
“apolilladas’’ en elastina. Esto amplia los trabajos 
precedentes (Keech y col., 1956) y confirma el hecho de 
que las fibras ‘“‘apolilladas”’ son estructuras intermedias 
entre el colageno y la elastina. 


Se describe también la accién de la colagenasa 
la elastina del Jigamentum nuchae del buey, asi co 
desventaja del empleo de substrata de la elastina sta 
para los estudios al microscopio electrénico. 


Se concluye, basandose en trabajos estos y preced 


que el colageno y la elastina no son entidades dis 
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From 1927 to 1955 a series of 174 consecutive 
cases Of brucellosis due to Brucella melitensis (some- 
times called ‘‘Malta fever’) was studied at the 
Barcelona University Medical Clinic of Prof. A. 
Pedro Pons. The duration and intensity of each 
case varied, but all showed or had shown a stage of 
acute brucellosis on which the clinical diagnosis was 
based. The laboratory diagnosis was based on the 
sero-agglutination, blood culture, intradermal re- 
action, and, in the latter cases, on the complement- 
fixation test and the test of incomplete antibodies. 

Osteo-articular signs appeared in 148 cases (85 per 
cent.). This figure is about the same as that given 
by other writers who have studied this organism 
(Cantaloube, 1911; Ruiz Castaneda, 1954; Betou- 
liéres and Maléki, 1948; Rimbaud and Serre, 1947), 
whereas it is clearly above those obtained by writers 
studying brucellosis produced by Br. suis (Hardy, 
1929, 1937; Harris, 1950), and far above those found 
by writers studying the disease produced by Br. 
abortus (Hardy, 1929; Dalrymple-Champneys, 1935, 
1950; Sylvest, 1951). 


Sex.—Our series comprised 130 men and 44 
women. Osteo-articular signs appeared in 89 per 
cent. of the men and in only 67 per cent. of the 
women; this greater incidence in men was due to a 
greater incidence of vertebral lesions. 


Age.—The locomotor system was more frequently 
affected in patients over 50 years of age, and the 
invasion of the spinal column was also more frequent 
in elderly people. 


Site of Lesions 


Muscle and Skin Tissue.—This is infrequent, and 
in general of little clinical importance, but an extra- 
ordinary variety of sites and symptoms has been 
observed: 

(1) Myalgia was noted in 5-7 per cent. of our cases. 

(2) No case of Primitive Brucellar Myositis was 
observed; the few cases published are rather unconvincing 
(Paviot, Martin, and Déchaume, 1930; Harris, 1950). 

* Chief of the Department of Rheumatology, General Pathological 
Clinic, Faculty of Medicine, Barcelona (Prof. A. Fernandez Cruz). 


BY 
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From the Medical Clinic of Prof. A. Pedro Pons, Barcelona University 


(RECEIVED FOR PUBLICATION NOVEMBER 22, 1956) 


(3) Subcutaneous Nodules——These may be about the 
size of a bean, hard and painful under pressure (Bouchut 
and Barbier, 1924). A nodule found by us upon th« 
front of the tibia of one patient was shown by biopsy to 
be formed of young connective tissue, with many rour 1 
cells similar to those in the brucellar granuloma. 

(4) Cellulalgia was also found with pain under pressure 
in a wide area of the forearm. 

(5) Cellulitis as described by other writers was not 
found. 

(6) Suppurative Cellulitis was seen with multiple sites, 
and the Brucella was found in the pus collected in one 
case. 

(7) Bursitis was seen in the olecranon in two cases, and 
beside the great trochanter in one case. These lesions 
had an acute evolution and an area of cellulitis was 
formed round them. A biopsy from one of these showed 
a diffuse inflammation of the connective tissue with 
formation of microscopic abscesses. 


(8) Tendinous Synovitis was seen in the extensors of the 
fingers. 


Thus, brucellosis may affect the various soft 
structures of the locomotor system and produce 
various manifestations that may be divided into three 
groups: 

(i) Algias. 

(ii) Inflammation with the formation of granulation 
tissue (subcutaneous nodule). 

(iii) Formation of micro-abscesses with possible 
suppuration, of which an example may be found 
in the case of bursitis in which a biopsy was 
made, and in the case of suppurative cellulitis. 


Peripheral Joints.—Osteophytes appeared in the 
peripheral joints in 86 of our series of 174 patients 
(about 50 per cent.). The articular pictures were of 
various types and did not appear in different cases, 
but often coincided in the same patient and even in 
one outbreak of the same illness. They have been 
classified into three clinical types: 

(1) Arthralgia.—The chief symptoin is pain, with some 
stiffness in acute cases. It was four 1 in 53 cases (30 per 
cent.). It appears more frequently in the first month 
(60 per cent.) and accompanies f brile outbreaks, but 
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may also rise in afebrile periods, when it is a symptom of 
disease activity. 

It may affect one or several joints. The intensity of 
pain is moderate, lasting only a few days in a given joint. 


(2) Mild or Fugitive Arthritis—This consists in an 
articular effusion shown by pain, synovial swelling, and 
an increase of local warmth; reddening of the skin is rare. 
The articular fluid is sero-fibrinous, and often shows the 
presence of the Brucella (Ruiz Castafieda, 1954; Jambon 
and Bertrand, 1953). It is not accompanied by radio- 
logical alterations, and lasts less than one week in 62 per 
cent. of cases and never more than 2 months. It leaves 
no anatomical or functional sequelae. 

It was observed in 39 (22 per cent.) of our cases and 
appeared somewhat later than the arthralgia; 62 per cent. 
after the first and before the eighth month. It was mono- 
articular in fifteen cases, but in others several joints 
were affected. It has been termed “‘brucellar pseudo- 
rheumatism”. Only in two cases was effusion the pre- 
dominant symptom. 

The most frequent sites were the shoulder, knees, 
ankles, elbows, hips, the interphalanges of the hands and 
wrists, and the metatarsal-phalange of the big toe. 

Scapulo-humeral periarthritis was observed in nine 
cases out of eighteen with osteophytes in the shoulder. It 
consisted in a pain and limitation of mobility lasting from 
2 to 4 months. 

We have no data of the pathological anatomy of these 
forms of arthritis. From the clinical and radiological 
studies it is inferred that it must be a capsulo-synovitis 
with which the joint reacts to the presence of the Brucella. 


(3) Severe or Destructive Arthritis.—This is arthritis of 
an acute or subacute type, lasting from 2 to8 months. It 
is accompanied by marked radiological alterations 
similar to those seen in infective arthritis. The articular 
fluid has a tendency to become suppurative, though it 
does not fistulize to the surface. When the process 
abates, it often leaves grave anatomical or functional 
sequelae. 

Eight serious attacks of arthritis were seen in seven 
patients (4 per cent.). The hip was affected in six cases, 
the knee in one, and the metatarsal-phalangeal joint of 
the big toe in one. 

The pathological anatomy has only been studied in one 
case (Michel-Bechet, Puig, and Charvet, 1939); there was 
intense capsulitis and pericapsulitis, the bone being 
affected slightly or not at all. 

It appears that the process is similar to that of the mild 
or fugitive arthritis, but perhaps because of the anatomical 
conformation of the hip joint, the Brucella seemed more 
persistent, causing suppuration in the synovial membrane 
and destruction of the articular cartilage. Further 
histological examinations are desirable to confirm this 
theory. 


Relations of Brucellosis with Other Forms of Chronic 
Rheumatism 


Rheumatoid Arthritis—No case was observed 
which evolved towards progressive chronic poly- 
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arthritis, nor did any factor appear to relate to the 
two diseases. 

On the other hand, it is thought possible thai the 
joints that have suffered a destructive melitococcic 
arthritis may later develop degenerative arthritic 
changes. These may be styled secondary or post- 
melitococcic arthroses (osteo-arthritis) but not 
“*melitococcic arthroses”’ as has been stated by some 
writers (Harris, 1950). 


Melitococcic Sacro-lliitis—In our series 65 cases 
presented with melitococcic sacro-iliitis (37 per cent.) 
and in eight cases this sacro-iliitis was the only 
articular manifestation. 

It appeared twice as frequently in men (43 per 
cent.) as in women (20 per cent.), and was observed 
with greater frequency in young than in older persons, 

The time of onset was usually the first month of 
illness. No cases were found after the seventh 
month. 

The clinical picture varied in intensity from mild 
arthralgia with lameness of the lower limb lasting a 
few days, to acute arthritis which made the patient 
bed-ridden, and prevented all movement. The 
evolution rarely lasted more than 3 months and the 
patients were cured without clinical sequelae. It 
was unilateral in 36 cases and bilateral in 29; the two 
contralateral joints may be affected simultaneously 
or successively. 

The appearance of radiological alterations begins 
between the 10th and 15th days. These consist ina 
widening of the articular interline, the disappearance 
of the lines marking the osteo-cartilaginoid limit, and 
alterations in the periarticular osseous density, either 
by osteoporosis or osteosclerosis. Less frequently 
seen are the “pseudosequestrative’” form, simple 
osteoporosis, and articular fusion. Only very rarely 
did any radiological alterations persist when the 
clinical symptoms were cured. 


Spondylitis.—This was observed in 93 cases (53 per 
cent.); it appeared in 60 per cent. of men (79 cases) 
and in only 31 per cent. of women (fourteen cases). 
and unlike other forms of brucellosis was more 
common in elderly patients. 

It was seen in only one vertebral region in 43 cases, 
and in several regions in fifty cases. The lumbar 
region was affected in 79 cases, the dorsal in 22, and 
the cervical in seventeen. 

The clinical picture consisted of pain, generally 
more severe than in Potts’s disease and located in 
two or three or more vertebrae, contracture of the 
paravertebral muscles, and rigidity. Gross deform- 
ities were rare. 
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Evoiution.—This may be divided into three phases: 


(1) Acute.—The patient is obliged to remain in bed 
for from 2 weeks to 2 or 3 months. 


(2) Subacute.—The pain diminishes, and the patient 
may rise, although walking is very difficult. 
This stage lasts from a few months to over a 
year, and may only be considered as finished 
when all signs of inflammatory spondylitis have 
disappeared. 

(3) Residual or Metabrucellar.—Vertebral pain of a 
static type may last for many years. 


Complications.—The following complications were 
observed : 

(1) Vertebral Ossifluent Abscesses.—These occurred in 
eleven (12 per cent.) of the spondylitic cases; only five 
reached the surface of the body where they fistulized or 
were punctured, the other six being seen radiologically. 
In every case the fistulae closed in a few weeks or months. 

It was only possible to cultivate the Brucella in one out 
of ten complete examinations of the pus undertaken in 
four cases; this shows that the absence of Brucellae from 
the pus of an ossifluent abscess does not rule out the 
diagnosis of Malta fever. 

(2) Neurobrucellar Alterations.—Certain changes, by 
reason of their site and time of onset, have a possible 
relation with spondylitis: 

(a) Cervical meningomyelitis (tetrapareses or tetra- 
plegias), three cases; dorsolumbar (parapareses or para- 
plegias), two cases. 

(b) Pure myelitis, two cases. 

(c) Meningeal radiculitis in the form of monopareses, 
monoplegias, or diplegias, five cases; radicular sciatica 
only, three cases. 

(d) Latent meningeal reactions were observed in ten 


cases out of fourteen in which a lumbar puncture was 


j 


/ 





» performed. 


In two of the meningeal cases, myelitis was verified. A 
subarachnoid block on the level of one of the principal 
spondylitic foci, precisely coincided with the level of the 
neurological segment in which the transverse myelitis was 
sited, so that there existed a transverse syndrome of the 
dorsal spine affecting all its elements: vertebrae, meninges, 
and spinal cord. 


Radiology.—The radiological picture may not be 
altered in cases lasting less than 3 to 5 weeks, or in 
mild cases of “‘frustrated’”’ or ‘“‘congestive’”’ spondy- 
litis, 

The radiological lesions are varied; they generally 
consist in focal lesions of the vertebral body appear- 
ing in several vertebrae. Destructive lesions of the 
epiphyseal angles are frequent and highly character- 
istic. Erosions of the front and lateral surfaces of 
the vertebral bodies are also frequent. In some 
Cases intraspongy geodes are visible. The disks 
in the centre of the process are nearly always 
diminished in height; the contiguous disks may 
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be swollen, and their height greater than normal. 
The destructive process progresses rapidly, but 
it is also rapidly limited by the first signs of osseous 
reconstruction, such as osseous sclerosis, osseous 
bridges (syndesmophytes), and proliferations of the 
periosteum. 

The osteophytes and other degenerative radio- 
logical signs that may be found in such cases appear 
to be early alterations unrelated to the brucellar 
osteomyelitis, or developing in the metabrucellar 
phase after the activity of the spondylitic focus has 
died out. 


Pathological Anatomy.—A study was made of post 
mortem specimens from the spinal column of four 
patients who had suffered from brucellosis either 
just before death or at an earlier stage in life. 





Case 1, a man aged 73, with brucellosis, in whom 
dorsal and lumbar spondylitis appeared at the beginning 
of the evolution. The blood culture was positive. He 
died 5 months after the onset with cirrhosis and renal 
insufficiency with haematuria and uraemia. 

A specimen from the spinal column from D11 to LS 
studied histologically showed an inflammatory granuloma 
which had formed upon the vertebral body in the vicinity 
of the disk; starting from the osseous marrow it had 
destroyed the osseous trabeculae, giving rise to the 
formation of intraspongy geodes. The intervertebral 
disk was destroyed secondarily. An osseous bridge 
studied histologically turned out to be a reconstructive 
enchondral ossification of the ligaments. 


Case 2, a man aged 65, contracted brucellosis at the 
age of 59, and lumbar and cervical spondylitis developed 
3 months later. Positive sero-agglutination titre 1:680. 
A remission occurred 5 months later. The patient died 
6 years later with aplastic anaemia and renal sclerosis. 

A specimen from D6 to L5, studied macroscopically, 
showed that once the active phase of the spondylitis had 
passed, the lesions were confined and appeared as osteo- 
sclerotic reactions around the intraspongy geodes, the 
established osseous destruction being only partially 
restored. The destruction of the disks persisted and 
developed until the osseous bridges round the destroyed 
disks and epiphyses were completed at many points. 


Case 3, a man aged 57, contracted brucellosis with 
lumbar spondylitis and _ sacro-iliitis. Positive sero- 
agglutination titre 1:1,280. The patient developed a 
psychosis and committed suicide by throwing himself 
under a train after 44 months of illness. 

A specimen from the spinal column from D11 to the 
coccyx, studied histologically, showed incipient destruc- 
tion of the intervertebral disks. 


Case 4, a man aged 71, who contracted brucellosis, 
never suffered from lumbar pain, but a lumbar spondy- 
losis was observed radiologically. He died 10 months 
after the onset with cirrhosis and intense ascites. 
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A specimen of the spinal column from D12 to LS, 
studied histologically, showed that in this case the 
vertebral degenerative alterations were not due to 
brucellosis but to a co-existent process. 


Macroscopic Lesions.—These have been classified 
according to their behaviour in face of the osseous 
trabeculae: 


(a) Destructive Lesions.—These are produced by a 
granulation tissue starting from the osseous marrow and 
destroying the surrounding osseous trabeculae, and 
secondarily invading and destroying the intervertebral 
disk. These predominate in the acute stage of the illness. 
They comprise intraspongy geodes, destructions in the 
epiphyseal angles, erosions of the anterior and lateral 
faces of the vertebral body, and lessening of the thickness 
and density of the osseous trabeculae. 

(6) Reconstructive Lesions.—These do not develop 
until the subacute phase of the spondylitis is reached and 
they often continue during the residual or metabrucellar 
stage after the activity of the inflammatory-infectious 
process is over. They comprise an increase in the 
number and thickness of the osseous trabeculae surround- 
ing the intraspongy geodes, a thickening of vertebral 
bodies, and the formation of osseous bridges. 

(c) Degenerative Lesions.—These affect the vertebral 
bodies and disks; they may develop in the residual or 
metabrucellar stage, or may have begun before the onset 
of the brucellar spondylitis. 


Histological Lesions.—These are characterized by 
the formation of granulation tissue initiated by 
interstitial oedema and the infiltration of large and 
small mononuclear cells. In some areas, accumula- 
tions of these cells give rise to granulomata similar 
to those seen in other organs affected by brucellosis. 
They are characterized by round mononuclear cells 
with an abundant eosinophil cytoplasm and large 
round nuclei (Lowbeer, 1949). 

In some zones, where the granulation tissue is 
dense it provokes a partial or total reabsorption of 
the osseous trabeculae. In some cases, nodules of 
granulation tissue are formed, in the centre of which 
appear zones of necrosis which may become caseous 
and suppurate. 

The development of granulation tissue and the 
corresponding osseous destruction takes place 
rapidly in a period of about 3 or 4 months, but at the 
same time a process of limitation and reconstruction 
begins; the connective tissue proliferates round the 
brucellar nodules, new osseous trabeculae form and 
the thickness of the existing ones increases, new bone 
starts to form from the vertebral periosteum, and 
osseous bridges appear. All these bone-forming 
processes are of a reparative nature, independent of 
the brucellar inflammation, and they are apparently 
caused by the increased mechanical load on the 
remaining vital structures of the vertebrae and disks 
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which have undergone destruction. This e 
why the reconstructive processes attain their mayi. 
mum development in the residual or metabr icellay 
stage of the spondylitis, i.e. when the patient has 
already got out of bed and is able to take up qa 
certain activity. 

The intervertebral disks are secondarily destroyed 
by the granulation tissue both by direct erosion of 
the cartilaginous disk starting from the subchondral] 
bone, and by holes produced in the disk by pre. 
existent intraspongy hernias (Schmorl’s nodules), 

Finally, there exists an extraordinary dispropor- 
tion between the extent of the histological lesions 
and the radiological changes which show only the 
macroscopic lesions. 


lains 


Spondylo-Arthritis (Ankylosing Spondylitis).—No 
case was found evolving towards ankylosing spondy- 
litis nor was anything seen to support the notion of | 
an aetiological relation between the two diseases. 
Some resemblances were observed in the sites pre- 
ferred (bilateral sacro-iliitis, lumbar spine), which 
suggests the existence of some common pathogenic 
mechanism leading to invasion of the spinal column. 
The agents of both diseases would reach the column 
through the pelvi-vertebral system of Batson, and 
the mechanism of formation of the osseous bridges 
would be similar in both cases. 


Osteomyelitis—Extravertebral brucellar  osteo- 
myelitis is very rare. We have only had two cases 
with costal osteitis out of a series of 174 patients, and 
one more case, not included in this series, with osteo- 
myelitis of the lower metaphysis of the femur which 
developed the clinical and radiological picture of an 
osseous abscess of Brodie. 

We have also collected 24 cases from the literature 
(Brault, 1910; Cantaloube, 1911; Cazeneuve, 1913 
Brun and Brunet, 1924; Favre, 1931; Salan, 1932 
Hamant and Rothant, 1933; Kulowski, 1936: 
Mazzini and Carman, 1940; Steindler, 1940; Hardy, 
Jordan, and Borts, 1936; Gardner, Girdlestone, an¢ 
Gillespie, 1932; Horstman, 1937; Lowe ané¢ 
Lipscomb, 1947; Harris, 1950; Lowbeer, 1949. 
Antocci, 1948). 

The brucellar osteomyelitis appears to have 
affected one site in seventeen of these 27 cases ané 
more than one site in the remaining ten (six cases 
with two sites affected and four with three sites 
affected). The site most frequently affected was the 
anterior surface of the ribs (seventeen cases) and the 
femur (seven cases), especially in its lower meta 
physis. Then come the cranium (four cases), the 


tibia (three cases), the humerus (two cases), and the 
iliac bones, ischium, and coracoid process (one cas 
In the long bones the metaphysis was 


each). 
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generally affected, but some cases had diffuse lesions 
of the diaphysis. 
Two clinical types were observed: 


(1) Acute.-—This was accompanied by fever and 
systemic involvement; 


(2) Chronic.—This type is more characteristic of 
brucellosis, with only local lesions; it has a low virulence 
and evolves gradually over a long period. The diagnosis 
may be difficult because the sero-agglutination titres are 
only in the upper limit of normal, and only the intra- 
dermal reaction to melitine is intensely positive. 


Diagnosis 


The appearance of the locomotor system may 
suggest the diagnosis of brucellosis. In Spain, an 
acute spondylitis, sacro-iliitis or coxitis will always 
suggest brucellosis, but more frequently the osteo- 
articular signs are not characteristic. In such cases, 
the fact that lesions appear at various sites in the 
locomotor system, a peculiar condition of brucello- 
sis, iS sometimes suggestive. The radiological 
appearance is only characteristic of spondylitis. 
Effusions or purulent abscesses may allow the 
Brucella to be cultivated, but the finding of sterile 
fluids does not discount a diagnosis of brucellosis. 


The data supplied by the study of the general 
clinical picture are of greater value. A history of 
exposure to contagion is frequently found; 78 per 
cent. of our cases came from rural areas, where 
brucellosis is endemic, and most of them had drunk 
goat’s milk, worked as shepherds or butchers, kept 
goats at home, or frequented goat-yards. 


Such systemic symptoms as recurrent fever, 
asthenia, abundant perspiration, orchitis, and 
splenomegaly often give definite indications of 


brucellosis, and must therefore be investigated. 


Various laboratory techniques gave the following 
results: 
(1) The blood culture was positive in 58 per cent. of 
the cases in which it was employed. 


(2) The sero-agglutination test was positive in 98 per 
cent. of the cases. This test gives the highest titres during 
the first 6 months of the disease. 


(3) The complement-fixation test was positive in 94 
per cent. of the cases investigated.* 


(4) The Coombs test for incomplete antibodies has 
lately proved to be specific.* 


(5) Intradermal reaction to melitine was used only 
secondarily when the other tests were negative or doubtful 
but it is of great value in very prolonged or chronic cases, 


* These two tests tend to give higher titres than the sero-agglutina- 


tion test after the first 6 months of illness. 
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in which the sero-agglutination, complement-fixation, and 
incomplete antibodies tend to give titres that are low or 
in the higher limits of normal. 


None of these tests are 100 per cent. specific, but 
if they are used systematically, like a battery, with 
their correct techniques, a positive diagnosis can be 
made in practically every case. 


The erythrocyte sedimentation rate has no value 
at all for diagnosis; it was normal in twelve out of 
the 75 cases investigated. In the cases where it was 
raised, however, its variations in successive tests 
formed a good index of the activity of the brucellar 
inflammation. 


Therapy 
(A) General Treatment of Brucellar Infection. 


This must be the same as in cases without localiza- 
tions in the locomotor system. We use as a basic 
treatment insoluble terramycin (Ruiz Castafieda, 
1954; Magrina and Foz, 1954) at the rate of one 
injection weekly for from 6 to 10 weeks. 

In the acute phases, especially if the blood culture is 
positive, soluble terramycin or dihydrostreptomycin 
with sulphaguanidine may be given for 5-day 
periods in small doses. 

If symptoms of brucellar activity persist after the 
third or fourth week of treatment with terramycin, 
intravenous vaccine therapy may be added. 


(B) Local Treatment of the Joints 


This has recently been modified because the treat- 
ment of the brucellar infection is now more effi- 
cacious. 

Arthralgia and mild arthritis do not require local 
treatment. Patients with mild sacro-iliitis and 
spondylitis without radiological alterations must 
have complete rest on a hard bed (with a board 
under the mattress). They must not get out of bed 
until the pain has disappeared altogether, and must 
then wear an orthopaedic corset for 3 to 4 months. 
In cases of medium or serious spondylitis with radio- 
logical alterations, we apply a plaster corset which 
must be worn for from 3 to 6 months. 

Cases of very serious spondylitis, with large 
vertebral destructions or abscesses, and also aged or 
exhausted patients, must be nursed on a plaster bed. 

In treating the hip joint, modern antibiotic therapy 
renders complete rest on a hard bed sufficient. Con- 
tinued traction of the lower limb for contorted 
attitudes in flexion is rarely necessary. From the 
time when the pain stops, exercises for the functional 
recovery of the joint must be started with the patient 
lying down. 

Semipenetrating radiotherapy has been found 
useful in some cases with recalcitrant pain. 
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Summary 


(1) A series of 174 consecutive cases of brucellosis 
due to Brucella melitensis has been studied. 


(2) Lesions of the locomotor system were found in 
148 cases (85 per cent.). 


(3) The sites of these lesions may be classified as 
follows: 


(a) Muscle and skin (myalgia, myositis, subcutane- 
ous nodules, cellulitis, bursitis, tendinous 
synovitis). 

(b) Peripheral joints (arthralgia, mild or fugitive 
arthritis, severe or destructive arthritis). 

(c) Sacro-iliac joints (sacro-iliitis). 

(d) Spine (spondylitis). 

(e) Bone marrow (osteomyelitis). 


The frequency and characteristics of each type are 
described. 


(4) No cases of progressive chronic polyarthritis 
(rheumatoid arthritis) nor of ankylosing spondylitis 
were observed. 


(5) Diagnosis and treatment are discussed. 
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Localisations ostéo-articulaires de la brucellose 
RESUME 
(1) On étudia une série de 174 cas consécutils de 
brucellose due a brucella melitensis. 
(2) On trouva des lésions du systeme locomoteur dans 
148 cas (85%). 
(3) On peut classer la localisation de ces lésions de la 
maniére suivante: 
(a) Muscle et peau (myalgie, myosite, nodules 
souscutanés, cellulite, bursite, tenosynovite). 
(6) Articulations périphériques (arthralgie, arthrite 
benigne ou fugutive, arthrite sévére ou destruc- 
tive). 
(c) Articulations sacro-iliaques. 
(d) Colonne vertébrale. 
(e) Moelle osseuse. 


On décrit la fréquence et les caractéres cliniques, 
radiologiques et anatomo-pathologiques de chaque type 

(4) On n’observa aucun cas de polyarthrite chronique 
évolutive (arthrite rhumatismale) ni de spondylarthrite 
ankylosante. 

(5) On discute les méthodes diagnostiques et théra- 
peutiques. 


Localizaciones osteo-articulares de la brucelosis 


SUMARIO 
(1) Se estudié una serie de 174 casos consecutivos de 
brucelosis debida a Brucella melitensis. 
(2) Lesiones del sistema locomotor encontrdaronse en 
148 casos (85%). 
(3) La localizacién de estas lesiones se puede clasificar 
de la manera siguiente: 
(a) Musculo y piel (mialgia, miositis, nédulos sub- 
cutaneos, celulitis, bursitis y tenosinovitis). 
(b) Articulaciones periféricas (artralgia, artritis 
benigna o fugaz, artritis severa o destructiva). 
(c) Articulaciones sacro-iliacas. 
(d) Columna vertebral. 
(e) Medula osea. 


Se describe la frecuencia y los caracteres de cada tipo 

(4) No se observ6 caso alguno de poliartritis cronica 
evolutiva (artritis reumatoide) ni de espondilartritis 
anquilosante. 

(5) Se discuten los métodos diagnosticos y terapéuticos 
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Niazi and State (1948) found that protein-free 


normal men and women, we did not differentiate between 


ae precipitate of plasma or serum heated in a boiling the sexes in our groups of patients. 
rite | water bath with Dische’s diphenylamine reagent gave 
ae 14 dark purple colour in certain diseases, especially in Methods 
malignancy and inflammatory : diseases, such as Diphenylamine Reaction.—The semimicro procedure 
theumatoid arthritis, rheumatic fever, subacute described by Ayala and others (1951) was used. The 
bacterial endocarditis, empyema, and tuberculosis readings were made with a model 6A Coleman spectro- 
(Dische, 1929, 1930). photometer at 530 mu, and the results were given at optical 
The value of this diphenylamine reaction as an density x 1,000. The erythrocyte sedimentation rate was 
s de § index of rheumatic fever activity has been attested determined by the method of Westergren (1926), the 
by Ayala, Moore, and Hess (1951), Coburn, Moore, ™ucoprotein-tyrosine by the method of Winzler, Devor, 
7 Cl OF and Haninger (1953), Coburn and Haninger (1954), Mehl, and Smyth (1948), and the non-glucosamine serum 
fcar § and Coburn, Bates, Hahn, and Murphy (1956), but tte by the method of Shetlar, Foster, and 
ah. PS ene sce —— a oe By way of statistical evaluation we calculated the mean 
’ ’ ’ y s , M and the standard deviation §. In each group the 
ritis Coek, Lackner, and Meanock, 1955; Forster and correlation coefficieat 7* between the diphenylamine 
va). @ Schmid, 1955; Rother, 1955; Gamp, 1955). We levels and other factors was calculated. We compared 
have therefore analysed diphenylamine levels in the difference between the means 7@=M,—M, with the 
chronic joint diseases, and have correlated them appropriate standard error.+ Analogically, the differ- 
with the non-glucosamine serum polysaccharide ence between § values was evaluated by means of the 
ipo. B and mucoprotein levels, to elucidate the relation Standard error of the difference of two standard deviations 
nica B between these three reactions. (which equals Sq/1/2). The difference M,—M, and 
_ S:—S2, respectively, was recorded as significant where it 
cons. Material exceeded twice the respective standard error; if the 





Controls.—25 men and 25 women with no evidence of 
any disease. 


Patients—100 patients with rheumatoid arthritis, of 
whom fifty were in the second stage, and fifty in the third 
or fourth stage*; fifty patients with ankylosing spondy- 
litis; and fifty patients with degenerative joint diseases, 
sometimes accompanied by a secondary inflammatory 
process. 

We excluded patients with other concurrent diseases. 

Since there was no difference between the levels in 


* S\cinbrocker, Traeger, and Batterman (1949). 





difference exceeded three times the standard error, we 
considered it as highly significant. 

The significance of / values was ascertained by means 
of Tables for 48 degrees of freedom; 7 values exceeding 
the 5 per cent. level (0: 2789) were recorded as significant, 
and those exceeding the 1 per cent. level (0-3613) as 
highly significant. 
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Results 
Control Group.—The mean diphenylamine level 
was 0-311 (range 0-250—-0-350) and the standard 
deviation 0-024 (Table I). 


Ankylosing Spondylitis—The mean was 0°354 and 
the standard deviation 0-041. Levels higher than 
0-350 (the limit in normal subjects) were ascertained 
in 25 subjects, the highest being 0-430. 


Second Stage Rheumatoid Arthritis—39 patients 
had levels higher than 0-350 (mean 0-419; standard 
deviation 0-096). 


Third or Fourth Stage Rheumatoid Arthritis —The 
mean level was 0-434 and the standard deviation 
0-078. In only eight patients was the level lower 
than 0-350. 


ANNALS OF THE RHEUMATIC DISEASES 


Degenerative Joint Disease.-—The mean leve 


was 
0-334 and the standard deviation 0°036. In only 
fifteen patients was the level higher than 0 -35( 

The significance of the difference between ‘hese 
means is included in Table II. 

The correlation coefficients between the diphenyl- 
amine and non-glucosamine polysaccharide levels in 
all groups of patients were found to be highly 
significant, but this was not the case with the 


correlation coefficients between the diphenylamine 
and mucoprotein levels, except in the group with 
third or fourth stage rheumatoid arthritis (Table III), 


Discussion 


The substance which gives the purple colour after 
heating with the diphenylamine reagent is probably 


TABLE I 


MEAN AND STANDARD DEVIATION OF THE DIPHENYLAMINE REACTION 








Rheumatoid Arthritis 
































ve Degenerative Ankylosing - 

Condition Normal Joint Disease Spondylitis Second Stage Third or Fourth Stage 
No. of Cases 50 50 50 50 50 
Mean 0-311 0334 —CO—™ 0354 419 0-434 
Standard Deviation 0-024 sisi 0-036 0-041 0-096 0-078 

TABLE Il 
STATISTICAL COMPARISON OF DIPHENYLAMINE REACTION RESULTS 
. : o : Difference between Standard 
Comparison Difference between Means Previations 

Normal v. Degenerative Joint Disease . . 0-023+ 0:012* 
Normal vy. Ankylosing Spondylitis sia 0-043+ 0:017+ 
Normal v. Second Stage Rheumatoid Arthritis 0: 108+ 0:072+ 
Normal v. Third or Fourth Stage Rheumatoid Arthritis 0- 123+ 0-054+ 
Degenerative Joint Disease v. Ankylosing Spondylitis . 0-020* 0-005 
Degenerative Joint Disease v. Second Stage Rheumatoid Arthritis 0: 085+ 0: 060+ 
Degenerative Joint Disease v. Third or Fourth Stage Rheumatoid Arthritis 0- 100+ 0-042+ 
Ankylosing Spondylitis v. Second Stage Rheumatoid Arthritis , 0-065t 0-055t 
Ankylosing Spondylitis v. Third or Fourth Stage Rheumatoid Arthritis 0-080t 0:037+ 
Rheumatoid Arthritis Second Stage v. Third or Fourth Stage Rheumatoid Arthritis 0-015 0-018 





* Significant at the 5 per cent. level. 


+ Significant at the | per cent. level. 


TABLE III 
SUMMARY OF STATISTICAL COMPARISONS OF CORRELATION COEFFICIENTS 














eiasiiinaitis tae eer es ~ Ankylosing Rheumatoid Arthritis 
Disease Spondylitis Second | Stage Third or Fourth Stage 
Diphenylamine Reaction and Muco- | 
protein Tyrosine a 0-229 0-286t 0-252 0-139 0-740* 
Diphenylamine Reaction and Non- 
glucosamine Serum Polysaccharides 0-219 0-562* 0-736* 0-517* 0: 552* 





* Significant at the 0-1 per cent. level. 


+ Significant at the 5 per cent. level. 








No of ¢ 


mm.) ! 


carbo! 
protei: 
Ferrat 
of the 
with s 
ever, t 
conta! 
with t 
We 
with : 
correl 
Fro 
differe 
reacti¢ 
valual 
contr« 
with | 
spond 
cyte si 
with t 
Cec 
believ 
intens 
arthri 
howe 
partic 
the a 
Ferra 
cases 
Ou 
react! 
proce 
also i 
litis. 
to us 
diagr 
form 


Se: 
Sisti 
reac 
met 
by t 
Wir 








vas 
nly 


\yl- 
in 
hly 
the 
ine 
ith 
II). 


fter 
bly 


tage 


dard 


Stage 





DIPHENYLAMINE REACTION IN CHRONIC JOINT DISEASES 


TABLE IV 
MEANS AND STANDARD DEVIATIONS OF ERYTHROCYTE SEDIMENTATION RATE 





Degenerative 




















ee Rheumatoid Arthritis 
Condition Joint Sroanie b. 
Disease - y Second Third or Fourth Stage 
No. of ( ases 7 Are aa 50 50 50 50 
= . M ‘IS: 40 24-42 21-02 67-50 
mm./! hr — —— — —- += —— Ses Se ee ee 
9-01 14°3 19-7 28-3 





carbohydrate in nature and is contained in the glyco- 
protein. Ayala and others (1951), Cecchi and 
Ferraris (1955), and Fearnley and others (1955) are 
of the opinion that this carbohydrate is associated 
with serum mucoprotein. In our experience, how- 
ever, the trichloracetic acid filtrate from serum which 
contains mucoprotein gives practically no colour 
with the diphenylamine reagent. 

We conclude that the colour reaction is associated 
with serum glycoprotein as indicated also by the 
correlations shown with the Shetlar method. 

From the practical viewpoint, the highly significant 
difference of the means of the diphenylamine 
reaction in second stage rheumatoid arthritis is 
valuable, not only when compared with that of the 
control group, but also, and chiefly, when compared 
with the degenerative joint disease and ankylosing 
spondylitis groups. The difference of the erythro- 
cyte sedimentation rate is insignificant in comparison 
with the two latter groups (Table IV). 

Cecchi and Ferraris (1955) as well as Gamp (1955) 





believe that it is quite possible to determine the 
| intensity of an inflammatory process in rheumatoid 
| arthritis in this way. Forster and Schmid (1955), 
however, and Fearnley and others (1955) see no 
particular advantage in this method of determining 
the activity of rheumatoid arthritis. Cecchi and 
Ferraris (1955) did not find it very useful in their 
cases of ankylosing spondylitis. 

Our experience suggests that the diphenylamine 
reaction may be used to measure the inflammatory 
process activity, not only in rheumatic fever, but 
also in rheumatoid arthritis and ankylosing spondy- 
litis. It is not yet certain whether it will be possible 
to use the diphenylamine reaction for the differential 
diagnosis of incipient rheumatoid arthritis from other 
forms of joint involvement. 


’ Summary 


Sera were examined from five groups, each con- 
sistiiig of fifty subjects. The diphenylamine colour 


reaction was ascertained by the modified Ayala 

met!iod, the non-glucosamine serum polysaccharides 

by the Shetlar method, and the mucoproteins by the 
‘ler method. 


Win 





The difference between the mean diphenylamine 
reaction in second stage rheumatoid arthritis 
patients, on the one hand, and in the degenerative 
joint disease and ankylosing spondylitis patients, on 
the other hand, was highly significant. The differ- 
ence in the erythrocyte sedimentation rate was not 
significant. Correlation between the diphenylamine 
reaction levels and non-glucosamine serum poly- 
saccharide levels was significant at the 0-1 per cent. 
level in all groups of patients. 

Hence, the substance which gives the purple colour 
is thought to be related rather to the non-glucos- 
amine serum polysaccharides than to mucoprotein. 
The authors further deduce that the diphenylamine 
reaction may be used as a measure of the degree of 
inflammation not only in rheumatic fever but also in 
rheumatoid arthritis and in ankylosing spondylitis. 
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Réaction de la diphénylamine dans les maladies 
articulaires chroniques 
RESUME 

Les sérums provenant de cing groupes, chacun de 
cinquante sujets, one été examinés. On détermina la 
réaction chromogéne de la diphénylamine par la méthode 
Ayala modifée, les polysaccharides non-glucosamines du 
sérum par la méthode Shetlar et les mucoprotéines par la 
méthode Winzler. 

La différence entre les chiffres moyens de la réaction 
de la diphénylamine, d’une part chez les malades atteints 
d’arthrite rhumatismale au second stade et d’autre part 





chez les malades atteints de maladie articulaire de 
dégénérescence et de spondylite ankylosante, fut trés 
significative. La différence entre les vitesses de sédi- 
mentation erythrocytaire ne fut pas significative. La 
corrélation entre les chiffres de la réaction de la diphényl- 
amine et ceux des polysaccharides non-glucosamines de 
serum, fut significative au niveau de 0-1 pour cent, dans 
tous les groupes de malades. 

C’est pourquoi on suppose que la substance qui donne 
ia couleur pourpre est apparentée plutét aux polysaccha- 
rides non-glucosamines de sérum, qu’a la mucoprotéine. 

Les auteurs concluent d’autre part que la réaction de la 
diphénylamine peut étre utilisée comme mesure du degré 
d’inflammation, non seulement dans le rhumatisme 
articulaire aigu mais aussi dans l’arthrite rhumatismale 
et dans la spondylite ankylosante. 


Reaccion de la difenilamina en las enfermedades 
articulares cronicas 
SUMARIO 
Se investigaron los sueros de cinco grupos de cincuenta 
sujetos en cada grupo. Se determinaron: la reaccién 
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cromogena de la difenilamina por el método de 
los polisacaridos no-glucosaminas del suero 
método de Shetlar y las mucoproteinas por el mé 
Winzler. 

Hubo una diferencia muy significativa respect 
cifras medias de la reaccién de la difenilamina e: 
enfermos con artritis reumatoide en la segunda 
los con una enfermedad articular degenerativa o 
espondilartritis anquilosante. La diferencia er 
velocidades de sedimentaciém eritrocitaria no fué 
cativa. La correlacién entre las cifras de la reac 
la difenilamina y las de los polisacaridos no 
saminas del suero fué significativa al nivel de 0, 
todos los grupos de enfermos. 

Se piensa, pués, que la substancia que da e!| 
morado se relaciona mas con los polisacarido 
glucosaminas del suero que con la mucoproteina. 

Los autores concluyen, ademas, que la reaccién 
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difenilamina se puede emplear para medir el grado de 
inflamacion no solo en el reumatismo poliarticular agudo, 
sino también en la artritis reumatoide y en la espondil- 


artritis anquilosante. 
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AGGLUTINATION 


OF SENSITIZED SHEEP 


ERYTHROCYTES IN DISSEMINATED LUPUS 
ERYTHEMATOSUS 


BY 


NANNA SVARTZ AND KARL SCHLOSSMAN 
From the King Gustav V Research Institute and the Medical Department of the Karolinska Sjukhuset, Stockholm 


(RECEIVED FOR PUBLICATION JANUARY 28, 1957) 


In the course of our earlier investigations (Svartz, 
1956a, b; Svartz and Schlossmann, 1953a, b, 1954, 
1955, 1956) it was found that the cold precipitable 
protein fraction of serum from patients with active 
rheumatoid arthritis was able to agglutinate sheep 
erythrocytes sensitized with rabbit anti-sheep ambo- 
ceptor. However, the haemagglutination titres of 
unfractionated sera, previously absorbed with 
normal sheep red cells—in the following pages 
denoted as whole serum—were sometimes found to 
be somewhat higher than those obtained with the 
cold precipitates, showing generally a single-tube 
difference in the end-point of agglutination. Com- 
parative agglutination tests performed on cold 
precipitate from positive sera from patients with 
diseases other than rheumatoid arthritis showed 
haemagglutinating activity in the supernatant fluid 
but scarcely ever in the cold precipitable fraction. 
Thus, only a few cold precipitates other than those 
from rheumatoid arthritis showed haemagglutina- 
tion, and then only those with a low titre. It should 
be added that in rheumatoid arthritis a varying 
amount of haemagglutinating factor could also be 
demonstrated in the supernatant fluid; the main 
point is that the rheumatoid factor (RF) can be pre- 
cipitated in cold, whereas this happens only ex- 
tremely rarely in the other collagen diseases. 

On the basis of earlier observations, it seemed 
obvious that the haemagglutination test performed 
with whole serum should be considered to be a 
laboratory procedure of great value for making 
differential diagnoses between rheumatoid arthritis 
and other joint diseases and collagen diseases. The 
introduction of the haemagglutination test with cold 
precipitate seemed to allow of a much safer differen- 
tial diagnosis between rheumatoid arthritis and other 
In other words it made the haemagglu- 
tination test more “‘specific’’ to rheumatoid arthritis. 

Some recently published observations (Ziff, 
Brown, Lospalluto, Badin, and McEwen, 1956) 
Sugzest that patients with disseminated lupus 
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erythematosus quite frequently show clinical features 
of both disseminated lupus erythematosus and 
rheumatoid arthritis. Such patients showed positive 
L.E. cells as well as positive sheep red cell agglutina- 
tion titres with both whole serum and cold precipi- 
tate. It should be kept in mind that the early stages 
of rheumatoid arthritis and atypical cases of dissemi- 
nated lupus erythematosus not infrequently present 
diagnostic difficulties. Positive haemagglutination 
tests obtained with whole sera and re-dissolved cold 
precipitates from patients presumably suffering from 
disseminated lupus erythematosus with joint symp- 
toms should be interpreted with caution. It is 
conceivable that such patients are suffering both from 
rheumatoid arthritis and lupus erythematosus, or 
from rheumatoid arthritis only, since L.E. cells can 
sometimes be demonstrated in true rheumatoid 
arthritis (Kievits, Goslings, and Schuit, 1956; 
Olhagen, 1957). 

The purpose of the present paper is to report on 
the results of our haemagglutination tests hitherto 
obtained with both whole serum and cold precipit- 
able fraction from patients in whom the diagnosis of 
disseminated lupus erythematosus had been ascer- 
tained through the follow-up. 


Method 


Cold precipitable substances may precipitate spon- 
taneously in the refrigerated stocks, and small amounts of 
these substances may also precipitate during the process 
of clot formation. It is therefore necessary to keep the 
blood samples, drawn by vein puncture, at 37°C. during 
the period of clot formation. After this procedure the 
serum is separated from the clot at 20-22°C., and may be 
used for haemagglutination tests. The method of pre- 
paring cold precipitable fractions and testing them with 
sensitized sheep red cells is described elsewhere (Svartz 
and Schlossmann, 1954). Haemagglutination occurring 
in dilutions of 1:32 or more was considered to be positive 
in the series of whole serum, and 1:16 or more in the 
series performed with cold precipitate. In the present 
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study, a total of 64 patients with disseminated lupus 
erythematosus was tested. 


Results 


Table I shows the distribution of agglutination 
titres using whole serum from patients with dis- 
seminated lupus erythematosus. 

When whole serum was employed for the haem- 
agglutination reaction, 50 per cent. of the 64 patients 
with disseminated lupus erythematosus showed 
positive results. In 32 cases the serum was lacking 
in haemagglutinating activity or showed a haem- 
agglutination titre below 1:32. 

Ig Table II the haemagglutination titres obtained 
with the whole serum are compared with those 
obtained with the cold precipitable fraction. It 
appears that whole serum from thirty patients with 
disseminated lupus erythematosus showed haem- 
agglutination titres from 1:16 to 1:1,024. Only one 
of the cold precipitable fractions showed a high 
haemagglutination titre, namely 1:256, while all 
other cold fractions were lacking in haemagglutinat- 
ing activity or showed a titre below 1:16. 


Discussion 

The data in Table I demonstrate that whole serum 
from 32 out of 64 patients with the clinical diagnosis 
of disseminated lupus erythematosus showed 
haemagglutination titres of from 1:32 to 1:1,024. 
Our experience has proved that lupus erythematosus 
is the disease that, next to rheumatoid arthritis, 
shows the highest percentage of positive reactions 
(Svartz, 1956a, b). 

Table II demonstrates the important fact that the 
cold precipitable fractions obtained from 29 out of 
thirty cases with lupus erythematosus disseminatus 
showed haemagglutination titres of only 1:8 or less, 
or failed to agglutinate sheep red cells. This pattern 
strongly supports the theory that a fundamental 
difference exists between the haemagglutinating 
activity of the cold precipitable fraction obtained 
from patients with rheumatoid arthritis and that 
from disseminated lupus erythematosus patients. 
As demonstrated by us, the haemagglutination of 
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TABLE II 
AGGLUTINATION BY WHOLE SERUM AND COLD PpRp. 
CIPITABLE FRACTIONS IN PATIENTS WITH DISSEMINA TEp 


LUPUS ERYTHEMATOSUS 





—— 











Number of Agglutination Titre 
Controlled —_———— — 

Samples Whole Serum Cold Precipitable Fraction 
ae 5 1:16 wats id 0 
a a 1:32 a 0 
ry wn en 0 
— | 164 1:4 
— 2 . 1:128 0 
28 1:4 
2 | $3256 0 
E1256 1:4 
p= e 1 :256 1:8 
a ~ 1:256 1 :256 
in 2 43512 1:4 
bite we “1:512 1:8 
apatite . J 1:1,024 0 





whole sera and of cold precipitates from the same 
sera run parallel in rheumatoid arthritis. 

It is demonstrated by our studies that, if the 
haemagglutination test is performed by means of 
cold precipitates from serum or joint exudate, the 
frequency of “‘false’’ positive reactions can be di- 
minished. Thus, by means of the cold test, it seems 
possible to exclude from the group of rheumatoid 
arthritis conditions that are often otherwise clinicall) 
indistinguishable from that disease. 

The frequency of haemagglutination in collagen 
diseases other than rheumatoid arthritis and lupus 
erythematosus seems to be much lower, but our 
material is still too small to permit the formation of 
a definite opinion. As far as may be judged at 
present, it seems probable that no collagen disease 
other than rheumatoid arthritis provokes haem- 
agglutination with cold precipitate from sera. It 
would appear that the remarkably low haemagglu- 
tinating activity of cold precipitable fractions, as 


TABLE I 


AGGLUTINATION TITRES OF WHOLE SERUM IN DISSEMINATED LUPUS ERYTHEMATOSUS 





Negative Reaction 


Positive Reaction 











Agglutination Titre 1:4 Tota! 
0 to 1:16 £:32 1:64 1:128 1 :256 e512 | 1:0,026 
1:8 
Adults with Disseminated Lupus Ery- 
thematosus 6 15 11 11 8 5 5 2 1 64 
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compared with the results obtained with unfraction- 
RE. Ff ated scra in collagen diseases other than rheumatoid 
= arthritis (Table II), provides a test which allows of 

a differentiation being made between these two types 
— of conditions. A positive haemagglutination test 

with whole serum and a negative one with cold 
tion precipitate in a patient with joint symptoms argues 
in favour of the diagnosis of lupus erythematosus. 

[t should be noted that, in one of the patients 
presumably suffering from disseminated lupus 
erythematosus, a high haemagglutination titre of 
|:256 was found with the cold precipitable fraction 
as well as with the whole serum. It is too early to 
judge, but it seems quite possible that this case may 
be considered to be one of disseminated lupus 
erythematosus with coexistent rheumatoid disease. 
Further evaluation of this question requires a more 
systematic study. 

It is of interest that in one case of disseminated 
lupus erythematosus the whole serum showed a 
haemagglutination titre as high as 1:1,024, while the 
cold precipitable fraction entirely failed to aggul- 
tinate the sensitized sheep red cells (Table II). 
Nothing similar to this has ever been observed in any 
serum from patients with rheumatoid arthritis. 


ime 

the Summary 

ol Experiments showed that 50 per cent. of whole 
the sera from 64 patients with disseminated lupus 
di- erythematosus gave a positive agglutination reaction 


*Ms with sensitized sheep erythrocytes. When _ the 
oid sensitized sheep-cell test was performed with the 
ally — cold precipitable fraction of serum instead of with 

whole serum the results were quite different. Thus, 
gen in those cases of lupus erythematosus in which 
pus a positive result was obtained with whole serum, 
our the cold precipitate test was nearly always negative. 
1 Ol Our studies provide evidence that the results of 
al haemagglutination obtained with the cold pre- 
‘ase cipitable fraction of sera from patients with dis- 


-m- seminated lupus erythematosus differ remarkably 
It from those obtained from patients with rheumatoid 
slu- | arthritis, in which the haemagglutination titres 


as obtained with whole serum and those obtained with 
cold precipitate are closely parallel. 

Stress is laid on the diagnostic value of the 
haemagglutination test by means of the cold pre- 
} cipitable fraction. 
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Agglutination des érythrocytes sensibilisés de mouton dans 
le lupus érythémateux disséminé 
RESUME 

Les expériences ci-dessus mentionnées ont montré que 
50 % des sérums complets provenant de 64 malades 
atteints de lupus érythémateux disséminé donnait une 
réaction positive d’agglutination avec les érythrocytes 
sensibilisés de mouton. Quand la réaction des globules 
de mouton sensibilisés était faite avec la fraction précipi- 
table froide du sérum plutot qu’avec le sérum complet, 
les résultats étaient tout-a-fait différents. Ainsi, dans ces 
cas de lupus érythémateux dans lesquels un résultat 
positif était obtenu avec le sérum complet, la réaction 
avec le précipité froid était presque toujours négative. 
Nos études apportent des preuves que les résultats 
d’hémagglutination, obtenus avec la fraction précipitable 
froide de sérums provenant de cas de lupus érythémateux 
disséminé different remarquablement de ceux obtenus 
dans des cas d’arthrite rhumatismale, dans lesquels les 
titres d’hémagglutination avec le sérum complet et ceux 
avec le précipité froid sont étroitement paralléles. 

On souligne la valeur diagnostique de la réaction 
d’hémagglutination a l’aide de la fraction précipitable 
froide. 


Aglutinacion de eritrocitos sensibilizados de oveja en el 
lupus eritematoso diseminado 


SUMARIO 


Las investigaciones sobredichas han revelado que el 
50% de los sueros completos de 64 enfermos con lupus 
eritematoso diseminado dieron una reacci6n positiva de 
aglutinaciOn con eritrocitos sensibilizados de oveja. Al 
proceder a esta reaccion con la fraccién precipitable fria 
del suero en lugar del suero completo, se obtuvo resultados 
muy diferentes. Asi, en aquellos casos de lupus erite- 
matoso en los cuales hubo un resultado positivo con el 
suero completo, el precipitado frio daba casi siempre 
una reacciOn negativa. Nuestras investigaciones mues- 
tran que los resultados de hemaglutinacién con la 
fraccion precipitable fria de los sueros de sujetos con 
lupus eritematoso diseminado difieren notablemente de 
los obtenidos en casos de artritis reumatoide, en los 
cuales los titres de hemaglutinacién con el suero com- 
pleto y los con el precipitado frio revelan un paralelismo 
estrecho. 

Se subraya el valor diagndstico de la reaccién de 
hemaglutinacion con la ayuda dela fraccién precipitable 
fria. 
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SYSTEMIC LUPUS ERYTHEMATOSUS 


A REPORT ON TWELVE CASES TREATED WITH QUINACRINI 
(ATABRINE®)* AND CHLOROQUINE (ARALEN®)* 


BY 


S. K. CONNER 


From the Section on Internal Medicine of the Lois Grunow Memorial Clinic, Phoenix, Arizona 


(RECEIVED FOR PUBLICATION DECEMBER 5, 1956) 


Many reports can be found in the literature 
expounding the value of quinacrine and chloroquine 
(Mepacrine hydrochloride B.P.) in the treatment of 
chronic or discoid lupus erythematosus (Cramer and 
Lewis, 1952; Sawicky, Kanof, Silverberg, Braitman, 
and Kalish, 1952; O’Leary, Brunsting, and Kierland, 
1953; Shee, 1953; Rhodes and Allende, 1954; Rogers 
and Finn, 1954). 

More recently the use of hydroxychloroquinet has 
been described by several authors (Goldman, L. (in 
discussion of Stegmaier) 1955; Mullins, Kirk, and 
Shapiro, 1955; Kierland, R. (in discussion of Lay- 
mon) 1955; Lewis and Frumess, 1956; Bennett and 
Rees, 1956; Mullins, Watts, and Wilson, 1956; 
Cornbleet, 1956). 

References to its use in systemic lupus erythema- 
tosis are less numerous (Kierland, Brunsting, and 
O’Leary, 1953; Dubois, 1954; Glaser, 1953; Gilbert, 
1955; Dubois, 1955, 1956a, 1956b; Haserick, 1955, 
1956; Shulman and Harvey, 1956; Medical Times, 
1956), and it has in fact been condemned by some 
authors because it is thought to aggravate the 
systemic manifestations. Whether this impression 
is true or false remains to be proved by a larger 
number of these cases adequately treated with 
Atabrine. The present series would indicate that its 
value is as great and possibly even greater in systemic 
lupus erythematosus than in the chronic form. 

Systemic lupus erythematosus is well known to be 
equal to syphilis as the great imitator; its varied 
symptoms may wax and wane, or progress rapidly, 


* The Atabrine and Aralen used in this study were kindly supplied 
| o Medical Research Department of Winthrop Laboratories, N.Y., 


T Plaquenil® , Winthrop Laboratories. 
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may be severe or mild, and may involve single or 
multiple organ systems of the body. 

In systemic lupus erythematosus, the principal 
pathological alterations are found in the collagen 
fibres of the connective tissue, and it is therefore 
grouped with rheumatoid arthritis, rheumatic fever, 
polyarteritis, scleroderma, and dermatomyositis, 
under the heading of collagen disease. These patho- 
logical findings are not necessarily specific and may 
occur in other circumstances. There are dis- 
similarities as well as similarities among the various 
so-called collagen diseases. The similarities suggest 
that each is merely a different manifestation of the 
same basic disease, but the dissimilarities are striking 
enough to prevent the acceptance of this idea at the 
present time. Systemic lupus erythematosus may 
simulate various members of this group and the 
clinical and pathological findings sometimes suggest 
the occurrence of two or more diseases in the same 
patient. The clinical features may be so varied and 
blended that it is impossible to determine the basic 
underlying disease process. Even post mortem 
examination may do no more than suggest un- 
differentiated collagen disease. 


Diagnosis 

There is no established criterion for the diagnosis 
of systemic lupus erythematosus, and until the 
advent of the ‘*L.E.”’ cell phenomenon the majority 
of patients went undiagnosed until the post mortem 
examination. Since this laboratory finding las 
become available, a marked rise in recognized cases 
has occurred. Systemic cases may occur without 
this phenomenon ever being found, and it is also 
presently recognized that the skin lesions are less 
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frequently observed, possibly because of the 
physician’s continued awareness which results in 
earlier diagnosis of suspicious cases presenting such 


variable findings as arthritis, arthralgia, false- 
positive serology, neutropenia, fever, general debility, 
and L.E. cells. 

Several clinical features of systemic lupus erythe- 
matosus merit comment; some may be absent or 
only faintly present in individual cases. Particularly 
interesting are joint manifestations, which are quite 
variable, with periodic exacerbations and remissions 
of both subjective and objective complaints. The 
former may range from mild discomfort of aching 
and stiffness to complaints of severe poly-migratory 
aching, soreness, tenderness, stiffness, and weakness. 
Usually the subjective complaints are dispropor- 
tionate to the objective findings. On the other hand 
there may be acute peripheral joint involvement, 
multiple or localized, with varying degrees of 
swelling, redness, tenderness, and heat, which 
occasionally resemble rheumatic fever or rheumatoid 
arthritis with marked joint deformity, ankylosis, 
contractures, and muscle atrophy. The patient may 
be treated for several years as a case of typical 
rheumatoid arthritis before the nature of his disease 
is determined. Arthritis or arthralgia occurs in 
approximately 80 or 90 per cent. of cases of systemic 
lupus erythematosus and often is the initiating and 
presenting complaint. Such findings may be easily 
misleading. Arthritic complaints may be the only 
indication of illness for a long time and be so 
prominent that other manifestations are obscured. 
When x-ray changes of joints are present, they may 
be considered typical of rheumatoid arthritis. 
Purpura is frequently a manifestation of lupus 
erythematosus; but, in cases that are receiving, or 
have received, steroid therapy, it may be a mis- 
leading symptom. Skin lesions may vary in appear- 
ance, extent, and severity, but are most commonly 
located on the exposed surfaces (the face, the V-area 
of the neck, and the hands). Besides the more 
commonly seen lesions, one may encounter ulcera- 
tions of the skin, nodules, skin atrophy, almost 
scleroderma-like in appearance, over the digits 
(which is frequently associated with Raynaud’s 
syndrome), and subcutaneous oedema of the extrem- 
ities which may be associated with muscular 
symptoms very similar to dermatomyositis. 

Involvement of the cardiovascular system is 
frequent, consisting most notably of pericarditis, 
endocarditis, or myocarditis, and characterized by 
tachycardia, friction rub, murmurs, cardiac enlarge- 
ment, abnormal electrocardiograph findings, and 
decompensation with its sequelae. 


As previously mentioned, any organ system of the 
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body may be involved during the process of this 
disease, giving multiple and varied manifestations, 
and resembling many different pathological con- 
ditions. 


Material 


Twelve cases (seven from private practice and five from 
the arthritic clinic at the Maricopa County Hospital) form 
the basis of this report. 

Others have not been included because of loss of con- 
tact, even though the initial response was encouraging, or 
because of inability to demonstrate the L.E. cell pheno- 
menon, although marked benefit had been received from 
the use of Atabrine, with relief of the objective and 
subjective findings consistent with systemic lupus 
erythematosus. 

In order to be more critical of this form of therapy, the 
results herein reported are supported in every instance by 
the finding of L.E. cells in the peripheral blood or bone 
marrow, or both. No presumptive cases were included, 
even though the clinical features and course suggested a 
diagnosis of systemic lupus erythematosus. 

During the past 2 years bone marrow preparations or 
biopsies of the skin or lymph nodes have not been 
performed, routinely. 

It is realized that L.E. cells are not universally demon- 
strated in patients having this disease, and in certain rare 
instances L.E. cells may occur without the disease being 
present. Nevertheless, it may be assumed that the L.E. 
cell phenomenon has a high degree of specificity for 
systemic lupus erythematosus. 

In all of the cases included, several of the systemic 
manifestations, both subjective and objective, were 


present. The most notable of the former were variable 
arthralgia, weakness, anorexia, paraesthesia, and 
dyspnoea. Objective findings included skin rash, 


serositis, oedema, purpura, ulcerations of nodules and 
skin, arthritis, and additional laboratory findings such as 
leucopenia, secondary anaemia, elevated erythrocyte 
sedimentation rate, false-positive serology, urinary 
abnormalities, and blood protein changes. 

In one case, changes in the left parotid gland prompted 
a biopsy and the findings were consistent with the 
diagnosis of Mikulicz’s disease. In this case both bone 
marrow and peripheral blood studies revealed the presence 
of numerous L.E. cells. No steroid therapy was used in 
this case and the patient responded dramatically to 
Atabrine with complete relief of systemic manifestations 
and reduction of the parotid gland to normal size. 


Method of Treatment 


The method of treatment varied with the severity of the 
clinical manifestations. 

Five cases were first begun on steroid therapy or had 
already been placed on steroid therapy, consisting usually 
of ACTH or prednisone. Usually by the second or third 
day after the institution of steroid therapy, when systemic 
manifestations had begun to lessen, Atabrine 1-5 gr. 
(100 mg.) three times a day, was begun. Withdrawal of 
steroid therapy was undertaken as rapidly as possible, 
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being usually spread over approximately 2 to 4 weeks. 
In three of these cases, which had been on steroid therapy 
previously, it was possible to reduce the dosage consider- 
ably below that which had been necessary for mainten- 
ance on previous occasions. One, that had been on a 
large dosage schedule of prednisone, had been gradually 
reduced to 7-5 mg. daily with no evidence of exacerba- 
tion. The other two have at infrequent intervals received 
ACTHAR-gel or zinc-cortrophin of approximately 40 
units for 1 to 3 days to control minor flare-ups or as 
support against possible other influencing factors. 

In six patients Atabrine therapy was given without 
steroid therapy, beginning with 1-5 gr. (100 mg.) three 
times daily, p.c., for 2 to 3 weeks, and reducing to 1-5 gr. 
(100 mg.) twice daily p.c., for approximately 2 weeks, 
depending upon the response of the systemic manifesta- 
tions; thereafter, 1-5 gr. was given daily for an indefinite 
period of time, ranging from 4 to 32 months. 

One case received chloroquine with control of 
symptoms. 


Results 


During the period of observation of these twelve 
cases of systemic lupus erythematosus, which ranged 
from 4 to 32 months, their course appeared to be 
much more favourable than one would expect in this 


form of illness. The clinical and laboratory firdings 
in these twelve cases are set out in Tables I anc I], 

The grade of response shown in Table ILI is on the 
basis of 0 to + + ++, from no response to coniplete 
relief or remission. This does not include the 
residual joint deformity and limitation of motion 
but does indicate the degree of relief from joint pain. 
tenderness, and swelling. 

In Table I, the severity of systemic manifestations 
is graded from + to +++ +, from slight to severe 
symptoms. 

Table III (overleaf) shows that all experienced 
adequate relief of symptoms, both objectively and 
subjectively, as well as laboratory improvement in 
the white blood count and hematocrit, and usually a 
decrease in the erythrocyte sedimentation rate and 
the number of L.E. cells found. Complications 
were minor. Pseudo-icterus, which occurred in 
eleven of the twelve cases, was not considered a 
complication and was not distressing to the patient, 
considering the amount of improvement derived. 

Notable skin rash occurred in one patient, 
involving the lower extremities from the knees down: 
this cleared in 8 to 10 weeks after withdrawal of 
Atabrine, and in view of its peculiar distribution was 


TABLE I 


CLINICAL FINDINGS 





| | | | 






























































| | Duration : Arthritis Symptoms 
a Age | Sex of Systemic ————$_______ — 
‘ | (yrs) | Symptoms | _ Findings Joints Skin Arthralgia 
| (yrs) 
1 59 M 35 Symmetrical involvement Atrophy over digits 
| Me Betsey STS eee aa ae Ar 
2 46 F 20 Symmetrical involvement Mild atrophy over digits 
Typical rheumatoid arthritis 
3 45 M 16 Symmetrical involvement Mild atrophy over digists 
Typical rheumatoid arthritis 
4 61 F 15 Symmetrical involvement Mild atrophy over digits 
| Typical rheumatoid arthritis 
5 29 F 4 | Episodic fingers and knees Butterfly of face and V of neck 
Severe with scarring 
6 a t F 1 Symmetrical swelling, tender- No lesions t 
ness Generalized 
Limited motion 
7 39 F 2 _ Small scaling lesions on 
forehead Generalized 
8 26 F | 9 + | Symmetrical contractures , | Raynaud’s syndrome 
} fingers and toes (subluxation) | Atrophy 
9 32 F 8 ++++ Symmetrical involvement History of face rash 8 yrs ago 
Typical rheumatoid arthritis | 
10 38 F 19 ++++ | Symmetrical involvement Draining nodules, ulcerations, 
| Typical rheumatoid arthritis | lower lateral third of right leg 
11 34 F 7 +++ | Symmetrical involvement _ 
Typical rheumatoid arthritis 
Mutilating 
i2 | 61 | M 64 ++ | None None 
| | 
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possibly a contact dematitis. The patient has now 
received no Atabrine therapy for approximately 10 
months and has continued free of subjective or 
objective manifestations of lupus erythematosus. 

It has not been necessary to resort to steroid 
therapy in those patients initially begun on Atabrine 
and in each instance when this medication was dis- 
continued and the patient noticed signs of an exa- 
cerbation of the systemic manifestations, the 
symptoms were controlled in 7 to 21 days by the 
re-institution of Atabrine therapy. 

One patient (Case No. 9), now approximately 8 
months pregnant, recently experienced a minor 
flare-up of the systemic manifestations of lupus 
erythematosus at approximately the seventh month 
of gestation. At that time she had not received any 
Atabrine for approximately one year, and the fresh 
symptoms were controlled by Atabrine in approxi- 
mately 2 weeks. She is to continue the Atabrine until 
an undetermined period after her delivery. 

Some of those receiving steroid therapy had 
subjective and objective findings of disease activity 
and were more adequately controlled and comfort- 
able on Atabrine therapy in conjunction with steroid 


therapy; at the same time maintenance steroid 
therapy was reduced considerably, which had not 
been possible previously. 

Four cases showed a reduction in the erythrocyte 
sedimentation rate to normal after Atabrine therapy. 
Four cases showed false-positive serology at some 
time during the course of their illness. 


Complications 

The incidence of complications arising from the 
use of Atabrine is low and consists in the main of 
various skin eruptions, such as lichenoid dermatitis, 
eczematoid dermatitis, exfoliative dermatitis, and 
hyperkeratosis. These are not necessarily serious, 
but the discomfort to the patient may be severe and 
at times rather prolonged. Other less frequent 
complications are toxic psychosis, polyneuritis, 
granulocytosis, aplastic anaemia, hepatitis, and 
relatively minor symptoms of nausea, flatulence, 
diarrhoea, and occasional vomiting. 

In the present series it was noted that occasionally 
pseudo-icterus of the sclerae occurred; however, 
liver function tests were performed and found to be 
normal. 


TABLE II 
LABORATORY FINDINGS 





White 
Blood 
Cells 


L.E. Cells Serology 


3,800 twice Negative 


Weakly positive 
(1950) 


Bone marrow + 
Peripheral blood 4 


2,150 


Weakly positive 


Peripheral blood 
i (1930, 1950) 


twice 


5,500 


5,900 Peripheral blood + Negative 
twice 

2,800 Peripheral blood + + Negative 

once; suspicious once 


| Peripheral blood + Negative 
(30-4-56) 


8,550 


Erythrocyte 
Sedimentation 
Rate Urine 
(Wintrobe) 

(mm./hr) 


X-Rays 


Micro. 
haematuria 





Narrowing inter-phalangeal joint 
spaces and osteoporosis 





Typical of rheumatoid arthritis 
Micro. _ 
haematuria 





Typical of rheumatoid aithritis 





Micro. 
haematuria 
Micro. 
haematuria; | 
Albuminuria 


Typical of rheumatoid arthritis 





Cardiac enlargement with 
decompensation 





Normal 





5,400 | Peripheral blood | Positive (1954) 
(144-55); suspicious | Negative since 
(17-7-5S6) 





| 
| 

4,500 | Peripheral blood + | Negative 
three times | 


| Positive on 
occasions 


| Negative 





three times 


2,300 | Peripheral blood + 
4,800 | Peripheral blood + 
| four times 


10,350 





Peripheral blood + 


t+ "Negative 
(11-4-55); + (16-7-55) 





7,700 Peripheral blood + Negative 
three times 


| 


22 
(Cutler) 
(12-5—54) 


23 
(Cutler) 


38 Micro. 
haematuria 
20 Negative 
(Cutler) 




















32 Occasional Hands typical of rheumatoid 
RBC 


arthritis. Changes+ +++ 





| Right hand demineralization 


| Occasional 
| RBC of epiphyses 


| 








80 ANNALS OF THE RHEUMATIC DISEASES 


TABLE Ill 
RESPONSE TO TREATMENT 





| ) | | 


| | 


















































| White | Pa ses 
Case | : : dimentation | Toxic 7 
a. | Duration of Therapy ry | L.E. Cells | Rate Renstion Status 
(mm./hr) 
1 | 5mths 7,800 | Negative 32 | ? Dermatitis, Improved motion. No joint pair 
| hands | Rash not increased in past month while 
} | on Atabrine 
2 7 mths 3,500 | Positive 34 | ? Dermatitis, | t rr. linical improvement 
None for past 10 mths knees down | No systemic complaints 
3 3 mths — — — None 0 No change 
4 7 mths 6,000 Negative 38 None + Clinical subjective and objective 
| improvement 
5 | 24 mths 10,800 | — 15 | None 
} | 5 mg. “Meticorten daily, is being withdrawn 
—— ee ee 
6 | 3 mths | | None 
Zinc-cortrophin 12 days 
Meticorten 6 weeks 
7 Intermittent Aralen 15 mths 7,500 | Suspicious | 8 None + + C omplete clinical relief 
| No steroid | | Objected to Atabrine because of possible 
| } peeudo-i -icterus 
8 Intermittent 2 yrs | 7,200 | Negative — ? Nausea 
(6-23-56) Symptoms controlled by Atabrine in 
3 to 6 weeks 
Relapse 3-5 mths after discontinuing 
9 | Intermittent 2 yrs 9,500 Positive 40 None +++ 
| ACTH initial, withdrawn (4-7-56) Atabrine controlled flare-up in 2 to 3 wos 
| over 2-mth period now 8 mths pregnant and on Atabrine 

10 | Intermittent 24 yrs 4,800 | Negative 5 None + + Remission 
| No steroid Healed ulceration. Minor flare-up con- 
| trolled by Atabrine. 

11 | Aralen 16 mths 12,100 Negative 21 None + + Adequately controlled on 1-5 gr 
| Meticorten 4 wks not below Atabrine and 0-2-5 mg. Meticorten daily 
| 10 mg. daily. 
| Atabrine 14 mths ; 
| Meticorten 0 to 2-5 mg. daily 

12 Atabrine and ASA 18 mths | 10,300 Negative 42 None + Equivocal. No progression. Less 
arthralgia. Less aspirin needed 





Minor gastro-intestinal disturbances of anorexia 
and nausea occurred in two cases; in neither was 
discontinuance of the drug necessitated, but occasion- 
ally a reduction in dosage was necessary. 

No cases of granulocytosis developed and in those 
which originally exhibited neutropenia the blood 
count rose to near normal or normal after the 
institution of Atabrine therapy. 

The possibility of the occurrence of complications 
must be kept in mind, but at the same time one must 
remember the natural course of systemic lupus 
erythematosus, as well as its grave prognosis, and 
the possible relief afforded by Atabrine should not be 
denied these patients. 


Summary 


(1) The low incidence of complications from 
Atabrine therapy and its beneficial effects in a small 
series of twelve cases suggest that Atabrine may 
eventually prove superior to steroid therapy in the 


treatment of systemic lupus erythematosus, with 
respect to life expectancy, complications, and 
morbidity. 


(2) Pregnancy in a patient with lupus erythe- 
matosus is usually accompanied by an exacerbation 
of symptoms. Previous reports show that Atabrine 
may be given with no untoward effect on the foetus. 
In one case in this series, Atabrine is being adminis- 
tered to such a patient with control of minor 
exacerbations of lupus erythematosus. 

(3) It is felt that acute systemic lupus erythe- 
matosus is not a contraindication to the use of 
Atabrine, but quite the contrary. When Atabrineis 
used in conjunction with steroid therapy, better 
results may be obtained if steroid therapy is given 
to control the severe, acute manifestations and then 
withdrawn in 2 to 4 weeks with periodic adminis- 
tration if necessary. 

(4) In seven of the twelve cases in the present 
series, Atabrine was used alone and gave adequate 
control of symptoms. 
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(5) In suspected cases of systemic lupus erythe- 
matosus, multiple L.E. cell preparations should be 
performed at frequent intervals to obtain a higher 
percentage of positive findings, as the results suggest 
that L.E. cells are only intermittently demonstrable 
even in proven cases. 
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Lupus érythemateux généralisé 
RESUME 


(1) La proportion minime de complications aprés le 
traitement a l’Atabrine et les effets bénéfiques de ce 
medicament dans une série de douze cas, suggérent que 
'Atabrine peut éventuellement se révéler supérieure a la 
théerapie stéroide dans le traitement du lupus érythémateux 
genéralisé en ce qui concerne la survie, les complications 
et la morbidité. 

(2) La grossesse chez une malade atteinte de lupus 
erythemateux généralisé est d’ordinaire accompagnée 
dune exacerbation des sympt6émes. Des _ rapports 
antérieurs montrent que |’Atabrine peut étre administrée 
sans effets facheux sur le foetus. Dans un cas de cette 
serie, le traitement a l’Atabrine d’une telle patiente 
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permet de freiner les exacerbations mineures du lupus 
érythémateux. 

(3) On a Vimpression que le lupus érythémateux 
généralisé aigu ne contraindique pas l’emploi de I’Ata- 
brine, bien au contraire. Quand |’Atabrine est employée 
de pair avec la thérapie stéroide, on peut obtenir de 
meilleurs résultats si la thérapie stéroide est appliquée 
pour juguler les manifestations aigués sévéres, puis 
interrompue aprés 2 a 4 semaines, avec reprise périodique, 
Si nécessaire. 

(4) Dans sept des douze cas de la série considérée, 
l’Atabrine fur employée seule et permit un contrdéle 
adéquat des symptomes. 

(5) Quand on soupconne un cas de lupus érythémateux 
généralisé, on devrait faire de multiples préparations de 
cellules L.E. a des intervalles fréquents, de fagon a 
obtenir un plus grand pourcentage de résultats positifs; 
les résultats suggérent qu’on ne met en évidence les 
cellules L.E. que d’une facon intermittente, méme dans 
les cas établis. 


Lupus eritematoso generalizado 


SUMARIO 

(1) La baja incidencia de complicaciones después del 
tratamiento con Atabrina y los efectos beneficiosos de 
este medicamento en una serie de doce casos, sugieren 
que la Atabrina puede revelarse eventualmente superior 
a la terapia esteroide en el tratamiento del lupus erite- 
matoso generalizado respecto a la sobreviviencia, las 
complicaciones y la morbidez. 

(2) La prefiez de una enferma con lupus eritematoso 
generalizado se acompafia generalmente de una exacer- 
bacion de los sintomas. Informes anteriores sefialan 
que se puede administrar la Atabrina sin dafar el feto. 
En un caso de esta serie el tratamiento con Atabrina de 
tal enferma permite el control de exacerbaciones menores 
del lupus eritematoso. 

(3) Se cree que el lupus eritematoso generalizado agudo 
no contraindica el empleo de la Atabrina, sino lo con- 
trario. Al emplear la Atabrina en conjunto con la 
terapia esteroide, se pueden conseguir los mejores 
resultados con el empleo de los esteroides para controlar 
les menifestaciones agudas graves, interrumpiendo la 
administracion de éstos al cabo de 2 a 3 semanas y 
volviendo a ellos en caso de necesidad. 

(4) En siete de los doce casos de la serie considerada, el 
empleo de la Atabrina sola fué suficiente para controlar 
los sintomas adecuadamenta. 

(5) Al sospechar un caso de lupus eritematoso 
generalizado, se precisan preparaciones multiples de 
células L.E. a intervalos frecuentes de manera a conseguir 
el mayor numero de resultados positivos; los resultados 
sugieren que las células L.E. no se evidencian que de un 
modo intermitente, hasta en casos establecidos. 
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ADDISON’S DISEASE AND 


RHEUMATOID ARTHRITIS 


BY 


C. E. G. ROBINSON 


Vancouver, B.C. 


(RECEIVED FOR PUBLICATION DECEMBER 10, 1956) 


The association of rheumatoid arthritis and 
Addison’s disease in the same patient is very rare. 
In the English literature three papers reporting single 
cases have been found, and reference was made in 
two of these to three French articles dealing with the 
same subject (Perera and Ragan, 1950; Caughey and 
McCoy, 1951; Ellman and Cudkowicz, 1952). In 
these cases the onset of rheumatoid arthritis preceded 
the development of Addison’s disease. 

Because of its rarity it is thought worthwhile to 
report another case which has been under our 
observation for 5 years. This man has rheumatoid 
spondylitis but no peripheral joint disease and, in 
fact, this form of rheumatoid disease occurring in 
association with Addison’s disease has not previously 
been reported. 


Case Report 


A 50-year-old war veteran, who enlisted in 1939, was 
injured in a motorcycle accident during training in 
England in May, 1942. He had moderately severe head 
injuries with fractures of both frontal bones, and the left 
parietal and squamous temporal bones. He had a short 
period of retrograde amnesia and was described as being 
confused and antagonistic for 2 weeks after the injury. 

Complete records of the clinical findings are not avail- 
able, but x-rays of the spine are reported as showing 
fusion of both sacro-iliac joints and calcification of the 
paraspinal ligaments in the lumbar region. It is inter- 
esting that he had no complaints of back pain or sciatica 
then or previously. 

He was returned to Canada and discharged from the 
army in August, 1942, with a diagnosis of concussion, 
post-traumatic syndrome, and rheumatoid spondylitis. 
His discharge medical board records a blood pressure of 
120/80. He stated that he was feeling generally well and, 
except for limited back bending, had no specific com- 
plaints. 

During the next 2 years this man developed a variety 
of complaints, including nervousness and irritability, 
lack of vitality, fatiguability, gradual loss of 20 Ib. in 
weight, loss of potency and later of libido, and pigmenta- 
tions around the face, neck, and palmar creases. Until 


the latter developed he was diagnosed as psycho-neurotic 
by most observers. 

In August, 1944, he developed a mild respirator 
infection with cough and expectoration, together with 
anorexia and vomiting. On admission to hospital he was 
afebrile, and pigmentation was noted on the face, 
genitalia, and buccal mucosa. 

Blood pressure, 90/40; haemoglobin, 77 per cent.; 
white blood cells, 4,850; erythrocyte sedimentation rate 
63 mm. hr. (Westergren); serum NaCl, 480 mg. (norma 
550-620). Chest and skull X-rays negative. 

A diagnosis of Addison’s disease was made, and he 
was given crude adrenocortical extract and intravenous 
saline and was eventually maintained on | ml. Eschatin 
(Connaught) and 3 g. added salt per day. This therapy 
controlled the disease to some extent, though he con- 
tinued to lose weight. 


larger doses of adrenocortical extract, and then D.O.C.A 
first by injection and later by implanted pellets. 

He was admitted to hospital several times for minor 
respiratory or gastro-intestinal infections, which pre- 
cipitated crises or near-crises. 
available he was given this medication, and he has been 
maintained on 20-25 mg. per day with some added salt 
He has since been generally much improved and has been 
free from hypoadrenal crises. 

The spine has all the clinical evidence of rheumatoid 
spondylitis, with a flat lumbar curve, spinal immobility 
and almost negligible chest expansion. In the past few 
months he has complained of some cervical pain but 
objectively no change has developed. There has been no 
peripheral joint involvement at any time. 


Other investigations over the years have shown the 
following: 


1948: Oral glucose tolerance curve of 88, 110, 91, 71, 
100 mg. per cent. 
1952: Basal metabolic rate, 14 per cent. 
24-hr urinary ketosteroids—3-1 mg. Arfier 
24-hr 25-mg. ACTH intravenous drip, 6-5 mg. 
The serum electrolytes on several occasions sup- 
ported the diagnosis of Addison’s disease. 
Water excretion tests were attempted twice but were 
unsuccessful because of vomiting. 
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Skull x-rays show a smaller than usual pituitary fossa 
but probably within normal limits. 

Flat plates of the abdomen show some calcified 
mesenteric lymph nodes but no calcification of 
the adrenals. 

Mantoux test positive. 


In summary, this appears to be a case of Addison’s 
disease due to primary adrenocortical disease. In 
addition this patient has well-marked clinical and 
radiological evidence of rheumatoid spondylitis the 
onset of which predated the adrenocortical deficiency. 


Discussion 


Painless, or nearly painless, rheumatoid spondy- 
litis is not unknown but is uncommon. Patients 
with lumbar spine and sacro-iliac involvement, who 
have no pain or have forgotten their pain, are seen 
from time to time, but it is very rare to find such 
extensive involvement without pain. 

As Kendall (1951) stated, the association of 
Addison’s disease and rheumatoid arthritis is 
probably co-incidental. 

Adrenal gland function, as measured in routine 
laboratory studies, usually appears to be normal in 
rheumatoid patients. Dobriner (1951) suggested, 
however, that there exists a basic imbalance in 
steroid production and/or metabolism resulting in 
an abnormal urinary excretion pattern. He pre- 
sumed a decreased hormone production by the 
adrenal gland. In addition, a quantitative abnor- 
mality was found in four out of five patients studied 
who excreted a steroid, 17-hydroxy pregnenolone, 
that was not found in a study of thirty normal 
subjects. He concluded that both a quantitative 
and qualitative alteration of hormone production by 
the adrenal glands was involved in the aetiology of 


rheumatoid arthritis. 


In a recent discussion of this subject, Holley (1956) 
points out that there is increasing evidence that the 
anterior pituitary may be implicated primarily. He 
quotes the findings of Pearse (1950) of a selective 
degranulation of the mucoid cells of the anterior 
pituitary in nine out of ten autopsied cases of 
rheumatoid disease and in one out of three cases of 
lupus erythematosus. These changes, which are 
similar to that seen in Addison’s disease, were not 
found in two hundred controls. Further investiga- 
tions will be necessary before the significance of 
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minor pituitary and adrenal changes in the aetiology 
of rheumatoid disease can be more definitely 
evaluated. 

Summary 

(1) A case of rheumatoid spondylitis and Addi- 
son’s disease in the same patient is presented. 

(2) This is the fourth report of the association of 
rheumatoid arthritis and Addison’s disease in the 
English literature. The previous three cases had 
peripheral joint involvement, but this case is the first 
with spondylitis and Addison’s disease. In all four 
cases the onset of arthritis preceded the development 
of Addison’s disease. 

(3) Some of the literature pertaining to adrenal 
and pituitary function and possible dysfunction as 
related to rheumatoid disease is briefly discussed. 


REFERENCES 


Caughey, J. E., and McCoy, J. E. (1951). 

Dobriner, K. (1951). Bull. rheum. Dis., 2, No. 3, p. 5. 

Ellman, P., and Cudkowicz, L. (1952). Annals of the Rheumatic 
Diseases, 11, 225. 

Holley, H. L. (1956). Ann. intern. Med., 45, 550. 

Kendall, E. C. (1951). Brit. med. J., 2, 1295. 

Pearse, A. G. E. (1950). Lancet, 1, 954. 

Perera, G. A., and Ragan, C. (1950). Proc. Soc. exp. Biol. (N.Y.) 
75, 99. 


, 


Brit. med. J., 2, 1189. 


La maladie d’Addison et l’arthrite rheumatismale 
RESUME 

(1) On décrit un cas de spondylite rhumatismale et 
de maladie d’Addison chez le méme sujet. 

(2) C’est le quatriéme cas dans la littérature anglaise 
d’association de l’arthrite rhumatismale et de la maladie 
d’Addison. Les trois cas précédents présentérent des 
implications articulaires périphériques. Celui-ci est le 
premier comportant la spondylite et la maladie d’Addison. 
Dans les quatre cas le début de l’arthrite précéda celui 
de la maladie d’Addison. 

(3) On discute briévement quelques-uns des articles se 
rapportant aux fonctions pituitaire et surrénale dans la 
maladie rhumatismale. 


La enfermedad de Addison y la artritis reumatoide 
SUMARIO 


(1) Se describe un caso de espondilartritis reumatoide 
y de enfermedad de Addison en el mismo sujeto. 

(2) En la literatura inglesa ese es el cuarto caso de 
asociacién de la artritis reumatoide con la enfermedad de 
Addison. Los tres casos anteriores presentaron implica- 
ciones articulares periféricas; este caso es el primero 
comportando una espondilartritis y la enfermedad de 
Addison. En los cuatro casos el comienzo de la artritis, 
precedio el de la enfermedad de Addison. 

(3) Se discuten brevemente algunos informes respecto 
a las funciones hipofisaria y suprarrenal en la enfermedad 
reumatica. 
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PERIPHERAL VASCULAR OBSTRUCTION IN 
RHEUMATOID ARTHRITIS AND ITS RELATIONSHIP TO 
OTHER VASCULAR LESIONS 


E. G. L. BYWATERS 


From the Special Unit for Juvenile Rheumatism, Canadian 


Red Cross Memorial Hospital, Taplow, Maldenhead, Berk 


and the Department of Medicine, Postgraduate Medical School of London 


(RECEIVED FOR PUBLICATION NOVEMBER 26, 1956) 


Gangrene of the terminal portions of the limbs 
may be due to obstruction in the peripheral vessels, 
large or small, or it may be associated with cardiac 
failure as in rheumatic or ischaemic heart disease 
(Swan and Henderson, 1951), with ball valve 
thrombi, or with pulmonary disease (Boulet, Serre, 
Vedel, Vallat, and Mirouze, 1949; Hejtmancik and 
Bruce, 1953). 

In a case of mitral stenosis and gangrene of the 
limbs and nose, in which I dissected the finger vessels 
and studied them in detail, no pathological changes 
were seen: the process had been thought to be one of 
low output and vasospasm. Obstruction peripherally 
may be due to primary changes in the blood, as in 
cryoglobulinaemia (Myerson and Stout, 1955), or to 
cold agglutination (Stats and Bullowa, 1943), but is 
more usually due to primary vessel disease, as in 
polyarteritis nodosa (Taylor and Jacoby, 1949), 
Buerger’s disease, giant cell, or temporal arteritis 
(Chasnoff and Vorzimer, 1944), to multiple emboliz- 
ation, or to vasospasm, as in Raynaud’s disease or 
crutch arteritis (Stammers, 1954). In scleroderma 
it seems possible that vessel changes precede the 
skin sclerosis. 

Occasionally, however, an unusual type of peri- 
pheral arterial obstruction has been found which 
does not fit easily into any of the above categories 
(Whiteley and Wilson, 1952). It is the object of this 
study to describe such clinical and pathological 
changes occurring in the course of rheumatoid 
arthritis, and to discuss the relationship of these 
changes to those found in generalized lupus erythe- 
matosus, to the better-defined entities listed briefly 
above, and to the rarer ill-defined group of published 


cases not easily accommodated within these diag. 
nostic pigeonholes. 

Some years ago an account was published of si 
patients whose early clinical course resembled 
palindromic rheumatism, but who later showed 
clinical and radiological signs of rheumatoid arthriti 
and, in addition, some other curious features 
notably cutaneous nodules (Bywaters, 1949). One 


of these patients (Case 2) later died with gangrene of 


all four limbs. The present study describes the 
progress and terminal stages of this case, together 
with nine other examples of peripheral vasculai 
obstruction (Table, opposite). 


Case Reports 

Case 1, a woman aged 28 (Case 2 of the previous publi: 
cation), was admitted on May 14, 1946, with pain and 
swelling of the joints of the fingers and wrists which she 
had had for 3 years, with a pregnancy remission and pos: 
partum relapse. Examination showed large olecrana 
and sacral nodules which histologically resembled thos 
of rheumatoid arthritis. There was, in addition, mill 
erythema over the face, palmar reddening, and classica 
rheumatoid changes in the joints with radiological bon 
erosions and gross deformity. The erythrocyte sedimer 
tation rate was raised (20-50 mm./hr Westergren), tht 
colloidal gold test was strongly positive, and the whilt 
blood count was slightly diminished (4,000 per c.mm 
She showed pericarditis, cutaneous nodules on tht 
terminal pads of the fingers and at the free edge of the 
nails, tendon nodules, transitory tenosynovitis, and othe! 
para-articular swellings. 

During the next 2 years her condition remained muc 
the same, although on occasions the white cell count fel 
to 3,000 per c.mm. with 33 per cent. polymorphs, whic! 
“together with a serositis, joint effusions, albuminuti, 
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TABLE 


PARTICULARS OF TEN CASES OF VASCULAR OBSTRUCTION 





Duration of 
Arthritis to Differential 
Death or Agglutination 
Follow-up (yrs) Test 


Age at 
Onset Sex 
(yrs) 


25 I 6 (died) 


29 M 12 (died) 


35 


48 
68 
53 
45 
41 


23 


2: : “*positive”’ 


38 N.P.t 


“ale. 
Cells 


Cortisone 

Treatment 

preceding 
Angiitis 


Cryo- 
globulin 


X-Ray 
Erosions 
of Joints 


Sub- 
cutaneous 
Nodules 


Vessels 
Affected 


0 Four limbs 
Viscera 


Four limbs 
Viscera 


Fingers 
(? kidney) 


Fingers 


Fingers 


Fingers 


Fingers 


Fingers 


Fingers 


Fingers 


Positive 





. , 


Case 2 of previous publication (Bywaters, 1949). 


and facial rash, suggested lupus erythematosus of the 
sub-acute disseminated or visceral type. No really 
characteristic rash or subsequent atrophy was, however, 
seen””. 

She survived just over a year from the time of the data 
recorded in the previous publication, with progression of 
the rheumatoid changes and ulnar deviation, hoarseness 
of the voice, Raynaud phenomena in her hands, indurated 
painful and pitting para-articular swellings on the volar 
surface below the elbow and above the wrist, nail-fold 
thromboses, and recurrent crops of cutaneous, tendinous, 
and subcutaneous nodules. During this period she 
showed recurrent and transient finger “‘blisters’’, intra- 
cutaneous nodules, numbering between twenty and thirty 
on the two hands at any one time. Occasional pains 
occurred in the abdomen, transitory in nature and 
ascribed by her to a cold on the spleen. The fingers 
became contracted, probably due to adhesions of tendons 
above the carpal ligament which was the site of a brawny 
inflammatory swelling. 


Laboratory Findings.—The erythrocyte sedimentation 
tate remained between 20 and 30 mm./hr (Westergren), 
colloidal gold 5 units, white blood count 7,000 per c.mm. 
(October, 1948), differential agglutination test (D.A.T.) 
1:64 (Original method, Rose, Ragan, Pearce, and 
Lipman, 1948.) There was no albuminuria. The chest 
‘-ray was normal and the heart was normal clinically. 


During this time she was able to do her house duties 
and look after her child, but with some difficulty. She 
Was treated with aspirin, phenacetin, and codeine, with 


+ N.P.=nucleophagocytosis. 


splints for night use. Local deep x-ray therapy failed to 
affect the disabling finger contractures and she was asked 
to come into hospital for an operation to free the tendons. 
This operation was not performed, however, because 
her right index finger in the meantime (February, 1949) 
had become mottled and cyanotic following extensive 
subcuticular blisters developing at the site of a cutaneous 
nodule. These ulcerated, and were treated with anti- 
biotics before and during her fifth and final hospital 
admission (from March 16, 1949). The heart began to 
enlarge clinically and radiologically, with a mitral 
systolic murmur and concordant left ventricular pre- 
ponderance. Dr. Paul Wood thought there was “a 
serious degree of cardiac involvement’. The blood 
pressure had risen by this time to 210/135 (February 16, 
1949), and stayed at this level 215/135 (March 16, 1949); 
15 months previously it had been only 120/80. Albumen 
appeared in the urine in large amounts after admission. 
Despite antibiotics, the right index finger progressed to 
gangrene. The ulcerated nodules, e.g. on the left foot 
and on the right elbow, had healed up, but the nodule on 
the right elbow was still ulcerating and discharging. The 
arthritis now appeared to be quiescent. In view of this 
evidence of peripheral and possibly renal vascular disease, 
a muscle biopsy was done with the diagnosis of poly- 
arteritis nodosa in mind, but showed no abnormality. 


Laboratory Findings.—White blood count during this 
period within normal limits (9,000 c.mm.; 71 per cent 
polymorphs); erythrocyte sedimentation rate 60 mm./hr., 
with plasma albumin 3-1 g. per cent., globulin 3-3 g. per 
cent.; colloidal gold 0; 17-ketosteroids 9-9 mg./24 hrs. 
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Electrocardigram showed a prolonged QTc and changes 
consistent with pericarditis and left ventricular pre- 
dominance. Bone-marrow films showed increased granu- 
locyte activity. 


Scaly red macules now appeared on the skin of the 
elbows which Dr. Stephen Gold thought were compatible 
with those of Libman Sachs’s disease. 

Gangrene then appeared in the right foot and in the 
left hand and the left toes and gradually spread to involve 
the whole of the hands as far as the wrists (Fig. 1). 


242.49. 
e 





21 26.49. 





Fig. 1.—Case 1, nodule undergoing ulceration in index finger and 

progressing to gangrene (May, 1949), with ischaemia also of fourth 

and fifth digits. In June, 1949, both hands showed gangrene as far 
as the wrists. 


Arteriography of the right leg showed narrowing of the 
anterior tibial vessels at the junction of the upper and 
middle thirds. Heart failure supervened with oedema, 
increased jugular venous pressure, and enlargement of 
liver and spleen. The patient developed terminal twitch- 
ings on the left side and died in coma on June 15, 1949, 





6 years after the onset of the rheumatoid arthritis. 

A post mortem examination by Dr. Lennox showed 
adhesions in pleurae, pericardium, and upper peritoneum, 
ulcers of jejunum and colon, and small necroses i: the 
pancreas. The heart weighed 440 g. with left ventricular 
hypertrophy and thickening of the chordae tendinige 
There were pericardial adhesions and shelf-like vegeta. 
tions on the contact margins of the mitral valve (I 
“not of the Libman-Sachs type but more resen bling 
marantic vegetations”. 
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Fig. 2.—Case 1, marantic vegetations on mitral valve 


The kidneys weighed 23C and 210 g. with swollen 
cortex and subcapsular haemorrhage (Fig. 3). 






a a 


Fig. 3.—Case 1, kidneys, showing mottling of cortex. 











Th 


An 
inject 
vesse! 
The | 
narro 
4°S5cl 
conti 
throu 
lume! 
becon 
throu 
ing 0 
reduc 
all tai 


M I 
endar 
maxir 
medit 
gut, < 
overl 

















PERIPHERAL VASCULAR OBSTRUCTION IN RHEUMATOID ARTHRITIS 87 


The spleen was slightly enlarged. 


An x-ray of the leg was taken after mercurial cream 
injection (Prof. J. H. Dible). The femoral and popliteal 
vessels were thick-walled and small in calibre but patent. 
The posterior tibial artery was thick-walled and then 
narrowed rapidly to a pin-point at 15 cm. above the ankle; 
4-5cm. lower down it became abruptly re-established and 
continued. The fibular artery was thick and prominent 
throughout its course, with a concentrically narrowed 
lumen, especially in the proximal 10 mm., which had not 
become injected. The anterior tibial artery was patent 
throughout, with a moderate degree of concentric narrow- 
ing of the lumen. The smaller arteries were greatly 
reduced in frequency in the distal quarter of the leg and 
all tailed off at the level of the gangrene. 


Microscopically there was a widespread obliterative 
endarteritis. Small arteries were rarely affected, the 
maximal incidence of this change being seen in the 
medium-sized muscular arteries of the pancreas (Fig. 4), 
gut, adrenal, kidney (Fig. 5, overleaf), muscle (Fig. 6, 
overleaf), tendon, skin, and particularly of the limbs. 


Fig. +.—Case 1, artery from pancreas, showing intact elastica and 
intima with several layers of obliterative change. Hand E. x 140. 


There was concentric thickening of the intima by loose, 
sometimes mucoid, fibrous tissue, with occasional total 
occlusion by eosinophil fibrin-like material (Fig. 7a, 6, 
overleaf ), sometimes with local haemosiderin deposits on 
this final plug, sometimes with recanalization (Fig. 8, 
overleaf ). 


The internal elastica was usually whole, but in some 
areas of a few vessels it had become thinned or had dis- 
appeared with some nuclear debris extending slightly into 
the media (Fig. 9, overleaf). 


Occluded vessels showed some medial capillarization 
but seldom the elastica reduplication seen in non-occluded 
vessels with intimal thickening and thought te be an 
added response (to hypertension) as in Fig. 10 (overleaf). 


There were no giant cells. The accompanying veins 
were generally normal, except that there was recent clot in 
the lower limb extending up as far as the femoral vein 
from the gangrenous area. Very rarely, there was slight 
intimal thickening of a vein. 


Besides these obliterative arterial changes, there was 
some fibrinoid necrosis in the arterioles of the gut, 
pancreas, and kidney, which in the renal pelvis progressed 
to changes resembling polyarteritis nodosa (Fig. 11, 
overleaf). 


One pulmonary artery showed segmental fibrinoid 
change in its wall and fibrin incorporated in the intima. 


The glomeruli showed fibrinoid necrosis of part of the 
loops (Fig. 12, overleaf). 


The heart showed verrucous endocarditis and old 
pericarditis. 


The spleen showed periarteriolar fibrosis rather beyond 
normal limits for this age. 


The olecranal nodule showed necrotic material lying 
in avascular collagen, a healed stage of a large, typically 
rheumatoid nodule. Synovial membrane from the knee 
(which had previously shown effusions) was normal, but 
section of the metatarsophalangeal joints showed destruc- 
tion of cartilage and healed bone erosions in an advanced 
state of autolysis. 


In the previous publication (Bywaters, 1949), the 
discussion of this case, which was diagnosed as 
rheumatoid arthritis, was concerned with lupus 
erythematosus; it was concluded that there were 
grounds for supposing that this case might be one of 
acute lupus erythematosus, but that the course and 
the joint changes were characteristic of rheumatoid 


arthritis, as was also the nodule. The later course 
gave no reason to change this opinion. No exami- 
nation for L.E. cells was made. The fibrinoid 
necrosis, the glomerular changes, and the peri- 
arteritis-like changes in the renal pelvis were possibly 
the result of hypertension, but the obliterative 
endarteritis was more probably the cause rather than 
the result of the hypertension. 
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Fig. 5.—Case 1, renal artery, showing obliteration of lumen. Van Gieson and elastin. 
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Fig. 6.—Case 1, artery from voluntary muscle, showing obliteration of lumen by proliferating intima. 
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Fig. 7(b).—Case 1, same stained for elastin showing duplication and interruption of elastic lamina. 
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Fig. 10 


Fig. 8.—Case 1, dorsalis pedis artery, showing intimal proliferation, central thrombosis with "-r 
recanalization, intact elastica, and some capillaryinvasion of media. H and E. 70. 
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Fig. 9.— Case 1, artery from tendon sheath, showing thinning of internal elastica and some necrotic nuclear debris on each side fibrin 
of this. The intima is thickened but the lumen is not obliterated. Van Gieson and elastin. x 200. 
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Fig. 10.—Case 1, artery from gut, showing secondary results of hypertension with new formation of elastin fibresinintima. Elastin. 
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Fig. ''.—Case 1, arteries from renal pelvis, showing Fig. 12.—Case 1, glomerulus, showing crescent formation and focal emboli 
fibrino'd and obliterative endarteritis and periarteritis. nephritis. Hand E. x 380. 
Hand E. x 135. 
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Case 2, a man aged 37, was first admitted in March, 
1952, with a history of rheumatoid arthritis which had 
started 9 years previously while he was a prisoner-of-war 
in Singapore. There was rapid involvement of hands, 
wrists, shoulders, knees, feet, and hips, which after re- 
patriation was treated with physiotherapy, gold, and x- 
rays during twelve admissions to other hospitals. 


Arthroplasty was performed for a fractured neck of the 
femur, and he was given ACTH and phenylbutazone. 


Albuminuria appeared for the first time 2 years later 
(January, 1954) and rapidly increased, so that between 
4 and 15 g. were lost per 24 hrs. 


Laboratory Findings——Blood urea and intravenous 
pyelogram normal; Congo red test positive; blood 
pressure 140/90; erythrocyte sedimentation rate 42-124 
mm./hr (Westergren); Wassermann reaction and Kahn 
test negative; L.E. cells not found; D.A.T. 1:512. 
There were advanced changes characteristic of rheuma- 
toid arthritis in all joints with gross radiological destruc- 
tion and a rheumatoid nodule on the elbow. 

Improvement followed ACTH gel and cortisone, so 
that on discharge he was able to walk. 


However, he was re-admitted 3 weeks later with 
dyspnoea, chest pains, gross oedema of the legs, and pain 
in the toes. The blood pressure was 120/90, and the 
jugular venous pressure not increased with bilateral 
pleural effusions. Besides the subcutaneous nodules on 
the elbows (biopsied and typical of rheumatoid arthritis), 
there were multiple nail-fold capillary thromboses and 
necroses (confirmed by capillary microscopy), intra- 
cutaneous nodules on both hands and elbows similar to 
those in Case 1, starting as raised indurated red areas and 
later developing a brown central scar, digital pulp nodules 
on the fingers, and pigmented scars at the free edges of 
the nails. The pain in the toes was due to subcuticular 
gangrene and a small patch of gangrene was seen on the 
index finger. 


Laboratory Findings.—Erythrocyte sedimentation rate 
120 mm./hr. L.E. cells and L.E. cell factor still absent. 
Direct Coombs test negative. Cold agglutinins and 
cryoglobulins absent. Blood urea 35 mg. per cent. 
Differential agglutination test 1:512. Albumin 1.2, 
globulin 4-8 g. per cent. White blood count 17,000 per 
c.mm. Blood culture sterile. No casts or cells in urine 
deposit. Protein output 10 g./24 hrs. 


Treatment with cortisone 100 mg. per day, antibiotics, 
and mercurials was ineffective and, although all the peri- 
pheral pulses remained palpable, the gangrene progressed 
and the patient died 3 months after the final admission, 
which was 3 years after his first admission. 


A post mortem examination showed severe changes of 
rheumatoid arthritis in most joints and tendon sheaths. 
The olecranal nodules showed central necrosis, but the 
palisade layer of cells had practically disappeared. There 
was gross amyloidosis of the spleen, kidney, and adrenals, 
and lesser changes in the vessels of other viscera. 


The endothelium at the base of the mitral valve showed 
slight thickening (Fig. 13) due to proliferation of endo- 
thelial cells (indicated by reticulin network) (Fig. 14). 


Moderate-sized coronary arteries were partially 


Fig. 13.—Case 2, mitral valve, showing infiltration, and endoth 


thickening in pocket below valve leaflet (Arrow) 








Fig. 14.—Case 2, mural endocardium, showing endotheli«! cell 


proliferation. 
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occluded by intimal proliferation, which was also seen’ places of media and elastica and with an adventitial 
elsewhere (Fig. 15), with partial destruction in some _ cellular reaction (Fig. 16). 


¢ " Se. “ 


wr 





— 
Fi ae 


Fig. 16.—Case 2, coronary artery, showing destruction of vessel wall, intimal proliferation, and panarteritis. HandE. x65. 
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Fig. 17.—Case 2, myocardium, showing ischaemic scars, Hand E. x40. 





These caused small necrotic areas (Fig. 17), widely 
distributed and visible macroscopically (Fig. 18). 





Fig. 18.—Case 2, myocardium of left ventricle, showing 
patchy ischaemic necrosis (Arrow). 
The left pectoral muscle showed ischaemic necrosis of 
its distal portion, visible macroscopically. 

Arteries in the spleen, peri-adrenal fat, gut, and limbs 
also showed partial or complete occlusion due to con- 
centric intimal proliferation, often without adventitial Fig. 19.—Case 2, left third digital artery, showing intimal proli/era- 
reaction as in the left third digital artery (Fig. 19). tion and intact elastica. Elastin. 90. 
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Sometimes the arteries showed no lesions of media 7 , at . ‘ aint ; “a : 
or elastica (Fig. 20), and sometimes they showed both : wea” 
these changes in some degree (Fig. 21). 


These two cases are to be classified as malig- 
nant rheumatoid arthritis with obliterative 
endarteritis and gangrene. The intracutaneous 
nodules with a brown central necrotic patch and 
scar, occurring on hands, elbows, digital pulps, 
nail-folds, and at the free corner margins of the 
nails, seem to be the early expression of this 
vascular change. 


However, these lesions do not always lead 
to gangrene; eight other patients with rheuma- 


Be be oo 

: ' toid arthritis (Cases 3-10) have been observed, 

| for variable periods up to 6 years, with similar ) r : o 
lesions but without gangrene. te on 3 asl 





Fig. 20.—Case 2, artery from gut, showing intimal proliferation in two 
stages with occlusion. H and E. x210. 











Fig. 21.—Case 2, artery in peri-renal fat, showing lesions of elastica, medial scarring, and adventitial reaction. Van 
Gieson and elastin. x 200. 
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Case 3, a woman aged 39, was first admitted to the 
Canadian Red Cross Memorial Hospital in October, 
1951, with typical symmetrical rheumatoid arthritis, 
which had started 5 years before at the age of 34 after a 
2 months’ miscarriage. She had later had a brief 
pregnancy remission, and, at the age of 37, left-sided colic 
led to the discovery of renal calculi and a non-functioning 
left kidney. This was removed in 1950 and was found to 
be the seat of a calculous pyonephrosis. 


Examination.—Spleen palpable. Limitation of move- 
ment of neck, shoulders, hips, wrists, all hand joints, 
knees, ankles, and mid-tarsal joints. Thickening and 
effusions present, and axillary lymph glands enlarged. 


Laboratory Findings.—Blood pressure 120/60. X-rays 
showed subchondral erosions of bone. Erythrocyte 
sedimentation rate 100 mm./hr (Westergren). Haemo- 
globin 9-6 g. per cent. White blood count 5,600 per 
c.mm. (70 per cent. polymorphs). Colloidal gold 5. 
D.A.T. 1:64. Urine normal. 


Two cutaneous and 27 subcutaneous nodules were seen 
on the hands and elbows, which histologically were 
typical of rheumatoid arthritis. She was improved by 
6 weeks of ACTH gel and remained functionally fit and 
well on salicylates until 2 years later, although nodules 
still appeared on the tips of her fingers and were trouble- 
some for housework. 


She was re-admitted in 1952 and treated with ACTH 
and ACTH gel for one month with improvement, but also 
with the appearance of L.E.-like cells in the buffy coat and 
of urticaria. 


Her third admission (October 1953) was due to wast- 
ing, anorexia, nausea, and the appearance of albuminuria. 
She was found to have hyperchloraemic acidosis of renal 
origin (blood urea 50 mg. per cent.). Pathological rib 
fractures were present. The urine was sterile and no 
calcification was seen on x-ray of the abdomen. The 
acidosis and weight loss were corrected by continued 
bicarbonate 4 g. per day, cortisone 37-5 mg. per day, and 
a course of methyltestosterone, on which she greatly 
improved. 


She has remained fit and well to the present without 
albuminuria, but the maximum specific gravity reached 
was 1,012. The cutaneous and subcutaneous nodules 
continually appeared and many were present at any one 
time. Two L.E. cells were found. 


In addition to these nodules there appeared in February 
1954, one nail-edge lesion in the pigmented scar stage and 
one terminal pulp lesion in the early brown translucent 
stage. There were twelve of these intracutaneous nodules 
in the finger pads, mainly swollen white indurated 
papules (Fig. 22). 


At a later stage they became pigmented scabs, seen in 
the index finger and thumb at the free margin of the nail 
and in the pulp of the index fingers. Biopsy of such a 
healing lesion showed hyperkeratosis and pigment in the 
desquamating horny layer (Fig. 23, opposite). 


Fig. 22.—Case 3, left index finger, showing pulp papules and brown 
scars. 


Laboratory Findings.—L.E. cells were looked for on 
sixteen occasions; on five occasions inclusion bodies were 
found, which were reported as L.E. cells but with traces 
of nuclear structure—probably to be classified as nucleo- 
phagocytosis (Fig. 24, opposite). 

D.A.T. 1:128. No cryoglobulin or cold agglutinins 
were seen. 


In October, 1956, she was well and fit, apart from 
rheumatoid arthritis, pulp and nail-fold lesions. The 
urine was normal and sterile, no L.E. cells found, blood 
urea normal, blood pressure 130/80. 


The hyperchloraemic acidosis was probably due to 
pyelonephritis, but it seems possible that vascular 
lesions of the kidney of the type previously described 
might have brought this condition about. Thus 
Snapper, Seely, Falk, and Feder (1954) described a 
renal tubular lesion leading to osteomalacia as a 


result of scleroderma. Kincaid-Smith (1955) ascrib- 
ed the renal scars of chronic pyelonephritis primarily 
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Fig. 23.—Case 3, section through brown scar, showing obliterative 


fibrosis and keratinization with desquamation. H and E. x40. 


to vascular lesions produced in the acute stage and 


characterized largely by intimal obliteration. How- 
ever in Case 3 (above), a review of the small atrophic 
kidney removed surgically showed no intimal pro- 
liferation or other arterial lesion but changes 
compatible with chronic pyelonephritis. 


Case 4, a male aged 48, was first seen at the Hammer- 
smith Hospital in August, 1952, with a history of recur- 
rent attacks of pain and stiffness lasting 12 to 24 hours 
since February, 1952. 

In all, there had been about forty or fifty attacks in a 


coy ~ 


- Men 


Fig. 24.—Case 3, Tart cell, originally reported as an L.E. cell. 
Leishman. xX2,000 


period of 8 months, affecting the shoulders, wrists, hands, 
and left elbow. He was absolutely incapacitated during 
the attack but completely free of symptoms between; 
some swelling and heat occurred during the attacks. Ex- 
amination showed no joint lesions, the erythrocyte 
sedimentation rate was 20 mm./hr (Westergren). 

He was admitted to the Canadian Red Cross Memorial 
Hospital in October, 1952, with swelling of the right index 
finger. 

Laboratory Findings.—Erythrocyte sedimentation rate 
42 mm./hr (Wintrobe). White blood count 8,900 (68 per 
cent. polymorphs). D.A.T. 1:16. Colloidal gold nega- 
tive. No L.E. cells seen. 

The finger became normal next day after intravenous 
ACTH drip, but attacks continued throughout October 
and November. 

Cortisone was started on November 19, 1952, and no 
attacks of any sort occurred in the following week, 
although in the week preceding cortisone therapy, three 
separate attacks had occurred, affecting the right knee, 
the hands, and the face. The next attack on December 6 
(maintenance dosage cortisone 100 mg./day) was mild. 

During a later reduction of cortisone dosage further 
attacks occurred and the erythrocyte sedimentation rate 
rose to 40 mm./hr. 

When he was put on salicylates for one week, stiffness 
returned and pethidine was required. 

He was therefore put back on to cortisone with some 
benefit, and was maintained on 87-5 mg./day together 
with acetyl-salicylic acid 4 to 5 g./day. The erythrocyte 
sedimentation rate at this time was 23 mm./hr. 

By August, 1954, he was still having attacks but now 
with residual changes, typical of rheumatoid arthritis. 
The differential agglutination test was 1:32. There was 
some tingling of the fingers, and intra-cutaneous nodules 


8 
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had developed in his hands by November, 1954, especially 
in the neighbourhood of the nail-fold with brown papules 
becoming depressed (Fig. 25). 

There were large subcutaneous nodules on the elbows, 
and “paronychia”? on the right thumb, which had 
blistered and become secondarily infected, with lymph- 
angeitis. This healed after incision, aureomycin, and 
splintage. The arthritis progressed on this regime, but 
no further vascular lesions have been seen up to Novem- 
ber, 1956, although radiological joint erosions have now 
developed. No cryoglobulin or L.E. cells have been 
found. 


Paronychia in patients with rheumatoid arthritis 
should be carefully evaluated, since there may be an 
ischaemic element besides infection. Prompt and 
continued antibiotic treatment is needed (see also 
Cases 1 and 8). 


Case 5, a man aged 69, was admitted by Dr. P. H. 
Willcox to the Canadian Red Cross Memorial Hospital. 
He had had pain in the right wrist 14 months before, 
which spread to shoulders and elbows; it had been 
treated with phenylbutazone, short-wave diathermy, 
tooth-extraction, and gold. The patient had had typhoid 
at 13 years of age. 

Examination on January 12, 1955, showed limitation of 
movement of the elbows, right knee, and cervical spine, 
and marked involvement of the joints of the hands; 
varicose veins characteristic of rheumatoid arthritis were 
seen on the palmar surface of the fingers. 

There were sub-cutaneous nodules over both elbows, 
one of which was ulcerated. The right elbow showed in 
addition a ringed red papule resembling granuloma 
annulare about 0-7 cm. across. There were two intra- 
cutaneous nodules in the terminal pad of the right thumb 
and one on the terminal interphalangeal flexor surface of 


the right index. On the left hand there were deep 
indurated lumps in the left thumb pad about 3 mm. across 
one in the terminal pad on the left index, one on t! ring 
finger, and one on the fifth finger. Red desquamating 
papules with superficial scars were seen at the second. 
third, and fourth interphalangeal joints. Lesions were 
also present at the free margins of the nails and in the nail 
beds (Fig. 26). 

The former were brown patches, and the latter 
thromboses of the capillary loops (confirmed by micro- 
scopic examination). 

Laboratory Findings——Congo red test, 52 per cent. 
clearance in 30 min. and 78 per cent. in 60 min. Plasma 
protein 5-1 g. per cent., globulins 2 g. percent. Erythro- 
cyte sedimentation rate 39 mm./hr (Wintrobe). Haema- 
tocrit: 39 per cent., haemoglobin 10-7 g. per cent. 
White blood count 15,000 per c.mm. (polymorphs 82 per 
cent.). Urine no albumen. D.A.T. 1:64. No LE, 
cells seen. 

X-rays showed numerous erosions in the small joints 
of the hands and feet, and probable bronchiectasis at the 
right lung base. 

Biopsy from the left elbow showed a characteristic 
rheumatoid nodule with central necrosis and palisading, 
and from the right index finger an area of diffuse inflam- 
matory change and necrosis with an artery showing 
obliterative endarteritis (Fig. 27 a, b, opposite). 

A follow-up examination 10 months later showed little 
change except for healing of the finger lesions. 


It is difficult to say from nail-fold microscopy 
whether vascular thrombosis is a primary event or 
whether this follows changes in the extravascular 
connective tissue. 


Case 6, a female aged 59, had a history of onset of 
rheumatoid arthritis in 1949, when she was aged 53, 
affecting numerous joints symmetrically, including hands 
and feet, with erosions visible radiologically; this had 
been treated with gold injections. 





Fig. 25.—Case 4, brown scars in pulp of index and nail- 
edge of third finger. 





Fig. 26.—Case 5, fingers, showing nail-fold and nail-edge lesions. 
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jOgren’s syndrome developed in 1951, and this was 
ted in 1955 with cortisone without much relief. She 
$ then had subcutaneous nodules for some time. 
ithin 2 weeks of starting cortisone therapy small intra- 
taneous nodules appeared on the hands. They per- 
ted for 2 months with nail-base and nail-edge lesions in 
forefinger and thumb and pulp nodules in the thumb, 








Fig. 27(b).—Case 5, obliterated artery from Fig. 27(a). Elastin. x 300. 


leading ultimately to pulp atrophy. The left elbow 
showed cutaneous and sut cutaneous nodules. Ona dosage 
of 100 mg. cortisone she ruptured the short extensor 
tendon of the third finger ; this was repaired in May, 1955. 
Paraesthesiae and weakness of the left hand due to carpal 
tunnel compression were treated surgically by Mr. GP. 
Arden in September, 1955, with slight improvement. 
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Laboratory Findings.—Erythrocyte sedimentation rate 
57 mm./hr (Westergren) before cortisone; differential 
agglutination test 1:32; white cell count normal; colloidal 
gold 3; urine normal; L.E. cell factor absent; cryo- 
globulin not present; Wassermann reaction and Kahn 
test negative. 


The relation of the vascular lesions in the fingers to 
cortisone therapy seen in this patient and in Cases 2, 4, 
and 10, was close in point of time, but cannot be more 
than a contributory factor. 


Case 7, a man aged 59, had a history of onset of 
rheumatoid arthritis in 1943, when he was aged 46. 

In 1948 many joints were severely affected with erosions 
visible radiologically; nodules present; albuminuria; 
normal blood urea; erythrocyte sedimentation rate 
68 mm./hr (Westergren). 

In 1952 he had haematuria but good renal function, 
pyelography normal, blood urea 40 mg. per cent. 

In 1955, he was bed-fast, with albuminuria, pyelo- 
nephritis, and bed sores. Nail-fold and nail-edge lesions 
appeared. 

Laboratory Findings—Congo red test negative; 
differential agglutination test 1:256; white blood count 
3,000 (72 per cent. polymorphs); Coombs test negative; 
cryoglobulin and L.E. cells not found. 

He developed a toxic psychosis and was sent to a 
mental hospital (June, 1956) where he died (November, 
1956) of pneumonia. Permission for autopsy was 
refused. 


Case 8, a female aged 41, had a history of rheumatoid 
arthritis for 13 years. 18 months ago she developed red 
spots on the fingertips which were painful, became white, 
and then ulcerated. These healed 6 months later after 
treatment for one week with cortisone. However, 
pulmonary tuberculosis, for which she had been success- 
fully treated 6 years previously, flared up, necessitating 
discontinuance of steroids in favour of chemotherapy. 

Examination.—Quiescent pulmonary tuberculosis and 
old long-standing rheumatoid arthritis with subcutaneous 
nodules of the elbows. The pulp of the fingertips was 
scarred and atrophic (Fig. 28). No terminal phalangea! 
absorption was seen radiologically but joint erosions were 
present. Reactive hyperaemia showed loss of flushing 


and cyanosis of the fourth finger of the left hand, unless 
the hand was warmed beforehand. This finger went cold 
and blue in winter. 





Fig. 28.—Case 8, pulp of fingers, showing atrophic scarring. 


Laboratory Findings —D.A.T. 1:16; no L.E. cells 
found; no cold agglutinins or cryoglobulin detected; 
Wasserman reaction and Kahn test negative; erythrocyte 
sedimentation rate 41 mm./hr (Wintrobe). 
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Case 9, a female aged 31, was seen at the West Middl. 
sex Hospital on July 9, 1954, under the care of p; 
R. P. K. Coe. 

She had a history of recurrent attacks of what was 
diagnosed as rheumatic fever in 1946 and 1949, ang 
attacks of rheumatoid arthritis in 1951 and again in 1953 
lasting until the present time. She had been treated with 
Myocrysin and Butazolidin, reacting to the latter witha 
rash. An exacerbation has occurred recently with 
diplopia, episcleritis, and gross swelling of the wrists, 
first on the right side and then on the left, with teno. 
synovitis and development of nodules. 


Examination.—No iritis. No loss of hair. 
left elbow there are cutaneous and subcutaneous nodules: 
the former contain a central brown fleck. She has had 
nodules in the pulp of the fingers, but none are present 
at the moment. 

The wrists are limited in extension as are the fingers 
There is gross tenosynovitis with nodules in the palma 
spaces over the tendons. High fever is not controlled by 
aspirin, despite which she has felt fit enough to carry 0 
school-teaching throughout. 


Laboratory Findings.—Erythrocyte sedimentation rate 
120 mm./hr (Westergren); D.A.T. 1:8; L.E. cells found 
in peripheral blood and marrow; skin nodule (biopsied 
shows areas of fibrinoid necrosis and basophilic nuclea 
fragments together with necrotizing arteritis (Fig. 29 
opposite); x-rays of hands (July, 1954) no abnormality 
white blood count showed leucopenia on one occasion. 

This histological picture is very similar to that seen ir 
Case 5. 


Case 10, a female aged 42, had a history of rheumatoi 
arthritis for 4 years since 1952. She had had ACTH 
gold, Butazolidin, and more recently aspirin. 


On thei j 


Examination.—Severe involvement of many joints witlf 


deformity, all peripheral pulses present, subcutaneous ang 


cutaneous nodules right elbow, pulp nodule right thum 
due to winding watch, nail-fold thromboses and nail-edg 
lesions which have been present for some time. 


rhagic areas and some thrombosed vessels: differentia 
agglutination test 1:128; no L.E. cells found, bu 
nucleophagocytosis marked; erythrocyte sedimentatioi 
rate 70 mm./hr (Westergren); Wassermann reactio 
negative; direct Coombs test negative: no albuminuria 

Bone erosions seen radiologically; white cell coun 
4,000 (44 per cent. polymorphs): cryoglobulin not 
present. 


Her condition deteriorated so that she could no longe 
use her hands and no further nodules had appeared. Shi 
was re-admitted 4 months later with laryngeal strido 
simulating bilateral abductor palsy but later shown to b4 
due to cricoarytenoid arthritis responding dramaticall) 
to prednisone. After 2 weeks, nail-fold thromboses 
returned in numerous fingers and at the same time pulp 
and nail-edge lesions appeared together with intraj 
cutaneous nodules on the elbows. No cryoglobulins 0! 
cold agglutins were found. The Coombs test be 
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ig. 29.—Case 9, necrosis in digital pulp nodule and obliterated artery 
in the base of this (Arrow). Hand E. x35. 


ame temporarily positive, and L.E. cells appeared (by 


2 defibrination method) in the buffy coat. 
fairly numerous, and beyond doubt. Some _ nucleo- 
phagocytosis was also seen. Biopsy of a cutaneous 
odule showed acute necrosis similar to that depicted in 
Figs 27a and 29. 

This appears to be the type of malignant rheu- 
atoid arthritis which occasionally shows the L.E. 
ell phenomenon. We have not found it present, 
owever, in the large proportion of cases (12-15 per 
ent.) recorded by Kievitz, Goslings, Schuit, and 
Hijmans (1956). 


These were 


Discussion 


Types of Arterial Involvement in Rheumatoid 
Arthritis —Clinically evident involvement of blood 


#\essels in rheumatoid arthritis is comparatively rare 


although, as Cruickshank (1954) has pointed out, 
minor pathological changes in the smaller vessels of 
the heart, voluntary muscles, and nerve sheaths may 
be found on detailed post-mortem study in 25 per 
cent. of hospitalized rheumatoid arthritis patients. 


101 


Some of these have rheumatic heart disease and the 
changes are localized chiefly in the heart, being 
probably rheumatic in origin, and some have no 
rheumatic heart disease and the changes are more 
widely distributed and show somewhat more destruc- 
tion. Cruickshank found no correlation with the 
clinical state. Such changes have also been seen 
near granulomatous areas, including the sub- 
cutaneous nodule of rheumatoid arthritis (Collins, 
1937; Sokoloff, Wilens, and Bunim, 1951; Sokoloff, 
McCluskey, and Bunim, 1953). 

Occasionally a more severe type of arteritis is seen 
in rheumatoid arthritis, of a severity and distribution 
that cannot be distinguished from clinical poly- 
arteritis nodosa (Ball, 1954; Graef, Hickey, and 
Altman, 1949; Ogryzlo, 1953; Nystr6m, 1953). 

The type of arteritis described in our ten patients 
with rheumatoid arthritis seems, however, to be 
different from both the above types. The distribu- 
tion of lesions in the two cases coming to post mortem 
examination is similar to that seen in generalized 
visceral polyarteritis nodosa, but the morphological 
character of the lesion is generally quite distinct, 
being a bland intimal proliferation of fibroblasts and 
mucoid material, sometimes with secondary fibrin 
clots on it (similar in many ways to the changes 
characteristic of scleroderma, described originally 
by Masugi and Ya (1938), of which we have seen 
several classical examples). The internal elastica 
appears to suffer secondarily as it does also beneath 
atheromatous plaques; there is rarely evidence of an 
old adventitial reaction with haemosiderin and only 
in the coronary artery of Case 2 was there consider- 
able panarteritis. In Case | three types of vessel 
changes are to be distinguished: 

(1) a primary intimal obliteration; 

(2) an elastica duplication and intimal thickening in 
unaffected arteries due to hypertension; 

(3) the terminal necrotic lesions of the malignant 
phase. 

In those cases with only passing involvement, the 
clinical signs were closely similar to those appearing 
in the two fatal cases, i.e. nail-fold, nail-edge, finger 
pulp, and other cutaneous digital lesions, ending up 
as a brown keratinizing spot with little residual tissue 
loss; these were fully described and illustrated in the 
first publication (Bywaters, 1949). The three biopsies 
available showed intimal obliteration and territorial 
infarction without other change in two cases (Cases 
5 and 9), and the healed desquamating stage in the 
third case (Case 3). It is thought, therefore, that the 
basic pathological change in all these ten cases is of 
the same nature. 

Is it specific for rheumatoid arthritis? 
not. 


Probably 
While it appears distinct from Buerger’s 
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disease, in the absence of gross vessel-wall change and 
venous involvement, and from polyarteritis nodosa 
and temporal arteritis, some cases have been 
recorded which appear to correspond closely; these 
are well summarized by Whiteley and Wilson (1952), 
who record one case and cite seven other possible 
ones from the literature. Since then Edwards (1956) 
has written concerning a remittant necrotizing 
acrocyanosis with intimal proliferation; in one, at 
least, of his twelve patients, rheumatoid arthritis 
occurred (Friend and Edwards, 1954), and showed 
nail-edge lesions (illustrated) similar to those 
recorded here. Lewis and Pickering (1934) also 
recorded a woman (Case 19) with metacarpophalan- 
geal swelling and ulnar deviation who developed 
digital gangrene with intimal thickening proximal 
to the necrotic parts. More recently, Taubenhaus, 
Eisenstein, and Pick (1955) have recorded a similar 
case of a patient with rheumatoid arthritis for 15 
years who developed gangrene of the finger-tips due 
to a proliferative endarteritis; this patient, however, 
had had cortisone for 4 years. Others have also 
recorded arteritis in patients treated with cortisone 
(Finck, 1955; Levin, Rivo, Scott, Figueroa, Fred, 
and Barrett, 1953; West and Newns, 1953; Robinson, 
French, and Duff, 1953; Etheridge and Hoch-Ligeti, 
1952; Weinberger, 1953), but in most of these the 
anglitis was of the polyarteritis nodosa type. In our 
own series, Case 1 was seen in the pre-cortisone era, 
and three only of the remaining nine had received 
cortisone before the development of the vascular 
symptoms. While, therefore, some _ suspicion 
attaches to steroid therapy, particularly in some cases 
where there was a close relationship in time between 
therapy and symptoms, and while also there is 
evidence that necrotizing lesions occur in the aorta 
of hamsters treated with cortisone (Steffee and Snell, 
1955), it seems more likely to the present author that 
these lesions are part and parcel of the rheumatoid 
syndrome and that their association with cortisone 
therapy is a secondary one. 

Relationship to Vascular Changes in Lupus Erythe- 
matosus and Other Conditions.—These changes 
described in rheumatoid arthritis resemble somewhat 
the obliterative mucoid endarteritis of scleroderma, 
which brings about the explosive renal failure 
characteristic of that condition. In general they are 
less ‘‘mucoid”’ and, although we have seen fibrinoid 
in the arterial wall of two cases of scleroderma, the 
latter condition (and this is true also for Henoch’s 
purpura) seldom shows such acute changes unless 
there is severe terminal hypertension. 

However, in lupus erythematosus (Bywaters, 1956), 
we have seen a very similar type of intimal prolifera- 
tion associated with gangrene of the limbs, or, short 
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of this, with large necroses and ulcerations off Pat! 
thumbs, fingers, legs, and scapular and triceps areas. § record 
in minor degree producing transient cyanosis of one and H 
finger over several months, or at least small nail-B logica’ 
edge and digital-pulp lesions. If the tempo |s slow,§ (Table 
cicatrization will occur without obvious necrosis:§ the o 
we have seen this in the kidney and also in the finger throm 
leading to absorption of the terminal pulp. the di 
The minor acute lesions of the digital pulp in acute§ closur 
lupus erythematosus are well known; in a series off} seems 
57 patients investigated in Boston (Bauer and§ limb < 
Bywaters, unpublished data), such lesions were seenf} lesion 
in fifteen patients, and we have seen them since alsof prolife 
in chronic disseminated discoid lupus erythematosus nodule 
with occasional ‘‘visceralization”’. The more severe§ brane 
lesion leading to bone absorption (Omens and Tobin,§ to be | 
1940; Luniatschek and Kettner, 1939) or ulcers 
(Dziobek and Cseh, 1939) is rarer, and gangrene j 
rarer still. The gamut of these rheumatoid changesp Te? 
however, is very similar to those detailed above for “eset 
lupus erythematosus, and raises the important} %S°°™ 
question whether the rheumatoid patients describedg ifarct 
really had rheumatoid arthritis or lupus erythe§ %4!!-€« 
matosus. Eight out of ten had a positive D.A.T.§ limbs 
which might be given in both diseases. The L.EB Pes 
cell phenomenon, however, was reported positive in but to 
three and repeatedly negative in six.* Two showedg *" " 
nucleophagocytosis. In Case | the test was no perhar 
done. The status of the positive tests in two casey MTOt 
is doubtful: one was done at another hospital andy SP&C!f 
the other (Case 3) was done 3 years ago when the 1956). 
difference between tart cells and L.E. cells wag Buergs 
not adequately appreciated; a photograph of the ambul 
best preparation shows what is obviously nucleog '™P0" 


since that time. However, whether the L.E. cel 
phenomena was present as in Case 10 or not, the 
course in all these patients was that of rheumatoid 
arthritis, i.e. prolonged chronic deforming poly- 
arthritis, lasting 2 to 13 years, with joint erosio! 
visible radiologically in nine out of ten patients, and 
little else suggestive of lupus erythematosus except! 
Case 1. As Ogryzlo (1953) has already commente 

in a similar context, if a diagnosis is to have anf jvic: \ 
meaning at all in a disease of unknown aetiology, ! 2 
must indicate prognosis, and the prognosis of the = =| 
patients is that of rheumatoid arthritis in the classical cpa, sie 
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sense, not that of acute lupus erythematosus. —— | 
It is recognized, however, that the two diseases alt Driobe 
. . . . . . Ww a 
similar in many respects, and that it is unwise an Etherid . 
unfruitful to devise nice distinctions, except for theg Fldak: 
practical purpose of treating the patient and acd visilg Finck, 
° . rie 
his relatives. ‘a 
——— — Graef, 
* L.E. cell formation was studied in smears of the buffy coat lay‘ é; 
from clotted blood or blood taken into a Wintrobe-oxalated tube. J Hejtmay, 
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Pathogenesis of Lesions.—Cryoglobulins, although 
recorded in rheumatoid arthritis (Feldaker, Perry, 
and Hanlon, 1956), have not been found in patho- 
logical amount in the seven cases investigated here 
(Table), nor have cold agglutinins. It might be that 
the occlusion is due to spasm, with secondary 
thrombosis and vessel obliteration spreading up from 
the digits, producing a secondary passive luminal 
closure as seen in various involuting organs, but it 
seems much more likely in view of the widespread 
limb and visceral changes that this is primarily a 
lesion of the vessel wall, perhaps similar to the 
proliferative process which produces subcutaneous 
nodules (present in all patients) or synovial mem- 
brane hyperplasia. The condition did not appear 
to be improved by cortisone. 


Summary 

Ten cases of rheumatoid arthritis have been 
described, which showed vessel _ obliteration 
associated with symptoms ranging from small 
infarcts, presenting as brown lesions of the nail-fold, 
nail-edge, or digital pulp, to gangrene of all four 
limbs with visceral lesions. This is not thought to 
represent polyarteritis nodosa or Buerger’s disease, 
but to resemble more closely the arterial changes 
seen in scleroderma and lupus erythematosus, and 
perhaps also the changes described as ‘‘remittent 
necrotizing acrocyanosis”’ (Edwards, 1956) or “‘non- 
specific obliterative angiitis’’ (Pennock and Primas, 
1956). None showed the ordinary symptoms of 
Buerger’s disease, although all except one were 
ambulant. It is not felt that cortisone played any 
important part, since only three of the ten had had 
such preceding treatment. 


Iam grateful to Dr. P. H. Willcox and Dr. R. P. K. Coe 
for allowing me to use data on Cases 10, 5, and 9; to 
Professor J. H. Dible for permission to use the data he 
provided by radio-opaque injection in Case 4, and to him, 
Professor R. V. Harrison, and Dr. L. E. Glynn for use of 
the pathological material and data. 
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Obstruction vasculaire périphérique dans 
rhumatismale et ses relations avec les autres 
vasculaires 
RESUME 

On décrit dix cas d’arthrite rhumatismale présentant des 
oblitérations artérielles associées a une série de lésions, 
allant de petits infarctus caractérisés par des lésions 
brunes du pli de l’ongle, du bord de l’ongle ou de la pulpe 
digitale jusqu’a le gangréne des quatre membres et aux 
lésions viscérales. On ne croit pas que cela représente la 
polyartérite noueuse ou la maladie de Burger, mais 
plutét les altérations artérielles rencontrées dans la 
sclérodermie et le lupus érythémateux, et peut-étre aussi, 
celles décrites comme “‘acrocyanose nécrotisante rémit- 
tente’’ (Edwards, 1956) ou “angéite oblitérante non- 
spécifique’’ (Pennock et Primas, 1956). Aucun des 
malades ne présentait les symptémes ordinaires de la 
maladie de Birger, bien que tous, sauf un, marchassent. 
On ne pense pas que la cortisone ait joué un réle car seuls 
trois des dix malades avaient été traités avec ce produit. 


Obstruccion vascular periférica en la artritis reumatoide 
y sus relaciones con otras lesiones vasculares 
SUMARIO 

Se describen diez casos de artritis reumatoide presen- 
tando obliteraciones arteriales asociadas con una serie de 
lesiones, yendo de pequefios infartos caracterizados por 
lesiones pardas del pliego de las ufias, del borde de las 
ufas o de la pulpa digital hasta la gangrena de los cuatro 
extremidades y las lesiones viscerales. No se cree que se 
trate aqui de la poliarteritis nodosa o de la enfermedad 
de Buerger, sino mas bien de alteraciones arteriales 
encontradas en la esclerodermia y en el lupus eritematoso 
y, quizas, de alteraciones descritas como “‘acrocianosis 
necrotisante remitente’’ (Edwards, 1956) o “angeitis 
obliterante non-especifica’’ (Pennock y Primas, 1956). 
Ninguno de los enfermos present6 sintomas ordinarios 
de la enfermedad de Buerger, aunque todos salvo uno 
andasen. No se cree que la cortisona hubiese desem- 
pefiado papel alguno, ya que tan solo tres de los diez 
enfermos habian recibido este producto. 
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PLASMA PROTEINS AND CRYOGLOBULINS IN 
ANARTHRITIC RHEUMATOID DISEASE* 


BY 


L. BAGRATUNI 


Department of Clinical Biochemistry, Radcliffe Infirmary, Oxford 


(RECEIVED FOR PUBLICATION NOVEMBER 8, 1956) 


In previous communications (Bagratuni, 1953, 
1956) a syndrome was described occurring in the 
middle-aged and elderly which was designated 
“‘anarthritic’’ rheumatoid disease. The main symp- 
toms were severe aching of the muscles of the 
shoulder girdle and back, fever, and loss of weight, 
but without joint involvement. The erythrocyte 
sedimentation rate in active cases was exceptionally 
high, about 100 mm./hr (Westergren), and there were 
changes in the blood plasma proteins, the albumin 
being depressed, and the globulin and fibrinogen 
fractions raised. 

The illness had an excellent prognosis, and was 
considered to be an anarthritic form of rheumatoid 
arthritis. In the present paper the detailed analysis 
of the plasma proteins by paper electrophoresis and 
chemical separation is described. 


Methods 


For electrophoretic fractionation barbitone buffer, 
PH 8-6, was used and 0-02 ml. serum or heparinized 
plasma was applied to one end of a filter paper strip in an 
Evans Electroselenium electrophoresis apparatus. A 
current of 0-1 mAmp. per cm. width of strip was passed 
for 18 hrs. The protein was then fixed to the strips by 
drying in an oven for 30 min., developed in bromphenol 
blue for 10 min., and repeatedly washed in 1 per cent. 
acetic acid. After drying, the strips were placed in a 
mixture of equal parts of household paraffin and bromo- 
benzene for clearing, the air being extracted in a desic- 
cating jar fitted with a vacuum pump. The intensity of 
the protein bands was measured with a photo-electric cell 
and plotted on graph paper, 1 mm. of the filter paper 
strips corresponding to 1 mm. points on the graph paper. 
The areas of the protein components were measured with 
a planimeter and expressed as percentages of the total. 
The chemical separation of the plasma proteins was done, 
in the case of albumin, by differential precipitation of the 
globulins with 22-5 per cent. sodium sulphate, and the 
protein content of the filtrate was estimated by the Biuret 
method. Fibrinogen was precipitated from oxalated 





* This paper forms part of the D.M. thesis on anarthritic rheuma- 
toid disease submitted to the University of Oxford. 


plasma with 2-5 per cent. calcium chloride and digested, 
and the nitrogen was estimated by the micro-Kjeldah| 
method. Total protein was estimated by the Biuret 


method, and globulin was derived by subtracting the G 


albumin and fibrinogen from the total. 


Results 


Tables I and II (opposite) show the results for the 
electrophoretic and chemical methods. 

The chemical separation in seventeen cases showed 
a fall in albumin from a normal mean of 4-6 to 
3-5 g./100 ml., a rise in globulin from a normal mean 
of 2:2 to 3-2 g./100 ml., a rise in fibrinogen from a 
normal mean of 275 to 731 mg./100 ml., and a slight 
rise in total protein from a normal mean of 7 to 
7-3 g./100 ml. 

In a group of four patients with minimal transient 
joint swelling (an intermediate stage between 
anarthritic rheumatoid disease and true rheumatoid 
arthritis), the changes were similar. The precipita- 
tion of globulins from serum with 22-5 per cent. 
sodium sulphate left some of the a; globulin attached 
to the albumin. As the a; globulin was raised in 
most cases, apart from normal subjects, the chemical 
albumin figure is deceptively high. 

Electrophoretic analysis of the plasma and serum 
proteins in twelve patients with anarthritic rheuma- 
toid disease and one with slight joint involvement 
allowed these findings to be examined in more detail. 

The main changes were a fall in the albumin 
fraction from a normal mean of 60:1 to 42:2 per 


cent., a rise in a; and ag globulins from 3-1 to 6 per | 


cent. and from 7:3 to 14-5 per cent. respectively, 
and a rise in fibrinogen from a normal mean of 10:2 
to 15-3 per cent. The § globulin was very slightly 
raised from a normal mean of 14-4 to 15-4 per cent. 
Two cases had a double f-band; on one the faster 
component corresponded to a cryoglobulin which 
gelled at room temperature. 

Three cases with no joint symptoms had high y 


globulins ranging from 30-0 to 39-5 per cent., Dut | 
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TABLE I 


ELECTROPHORETIC ANALYSIS OF NORMAL SERUM AND PLASMA, AND OF SERUM AND PLASMA 
FROM TWELVE CASES OF ANARTHRITIC RHEUMATOID DISEASE 





— 









































Blood Subjects No. of Protein Fraction Mean S.D. Range 
Electrophoresis Cases (per cent.) + (per cent.) 
: 10 Albumin 42-2 «(| (10-2 || ~S28-S-66-1 
2 Albumin + «a, globulin 49-4 1°3 48 -2-50-6 
Anarthritic 10 a, Globulin 6:0 2:7 1-1-10-9 
Rheumatoid 12 ag Globulin 14°5 3°8 10-5-20-5 
Disease (12)* 12 3 Globulin 15-4 3°4 8-1-21-4 
12 + Globulin 22-0 9°5 4-3-33-4 
z Serum > i ae ee 
; 6 Albumin 60:1 11-0 52-7-67-4 
I Albumin + a globulin 53°6 1-6 45-6-59-1 
Normal (7) 6 a, Globulin 3-1 0-8 2-7- 3°4 
7 a2 Globulin 73 1-0 6°5- 8-7 
7 8 Globulin 14-4 3-5 12-2-21-0 
7 y Globulin 22-0 5-4 11-8-28-1 
ed, 5 Albumin 34-8 8-7 | 26-7-48-9 
lahl 4 Albumin + a, globulin 45-4 15-3 33 -9-67-3 
: 5 “1 Globulin 5-4 2:1 2-0-7°4 
ret Anarthritic 9 xq Globulin 12-4 5-2 7-6-22-0 
the Ff Rheumatoid 7 (3 Globulin 11-7 3-9 5-4-16°9 
: Disease (9) 2 Globulin + fibrinogen 31-0 0-2 30-9-31-3 
fh 5 Fibrinogen 15-3 4:4 9-0-20-1 
¥ 2 Fibrinogen + ¥ globulin 27-1 4°6 22-5-31-7 
7 + Globulin 18-8 8:9 7-4-29-3 
Plasma a . eae ae a ouupemecuen 
5 Albumin 50-6 4-0 46-5-55-5 
the 5 «, Globulin 2°6 0:4 2-2- 32 
; Normal (5) 5 a» Globulin 7:7 2:7 5-2-12-3 
5 8 Globulin 12-2 2:2 9-2-14-2 
ved 5 Fibrinogen 10-2 2:3 7-8-12-4 
5 y Globulin 15-5 1-6 13-9-17°4 
» to 
ean aid 
m * Two male (Age range 59 to 75 yrs, average 67). Ten female (Age range 55 to 85 yrs, average 68). 
a 
ight 
to TABLE II 
ERYTHROCYTE SEDIMENTATION RATE AND CHEMICAL ANALYSIS OF PLASMA PROTEINS IN 
ient § ANARTHRITIC RHEUMATOID DISEASE 
een 
toid Erythrocyte ; 
Sedimentation Albumin Globulin Fibrinogen Total Protein 
ita- § Estimation Rate (g. per cent.) (g. per cent.) (mg. per cent.) (g. per cent.) 
ent. (mm./hr, Westergren) 
‘hed No. of Cases 17 17 17 13 17 
1 in Mean 7 100 $5 3-2 731 73 
ical ' a. #23%3+|°”C hl ~- tt. 0:7 : 236 0-9 
; — 2-148 ®«©+| # 2-9-4-2 2:3-5-2 | 260-1240 5-8-9-0 
rum Range 148 
ma- 
rent 
tail. |) the average was normal. Two of the patients with Discussion 
min |) high y globulin had small amounts of cryoglobulin. The findings on electrophoretic analysis of the 
per | One patient with slight joint involvement, in whom _ plasma proteins are on the whole non-specific for the 
per |, Protein electrophoresis was done, also had a raised collagen diseases, as the proportion of change in the 
ely, |) Y globulin of 28-7 per cent. The blood plasma fractions depends on the severity and duration of 
0-2 |) electrophoresis showed a slight rise in the y globulin _ the illness. Nevertheless, changes do occur, which 


htly |) as compared with the serum, probably due to con- in conjunction with the clinical findings may help to 
ent. § tamination with migrating fibrinogen. establish a diagnosis. As the syndrome here 
ster § The characteristic decrease in albumin and _ described resembles early rheumatoid arthritis, and 


hich © increase in the a: and ae globulin bands, and the to a lesser extent rheumatic fever and the other 
}) pattern corresponding to these changes, are shownin collagen diseases in their prodromal stages, the 
zh y |) Figs 1 and 2 (overleaf), where they are compared findings will be discussed in relation to all these 
but |) With results in normal subjects. conditions. 
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Fig. 1.—Serum of anarthritic rheumatoid disease, showing pro- 
nounced «1 and a, globulin bands (above) compared with normal 
serum (below). 8 and y globulin are within normal limits in both cases, 


Ropes, Perlmann, Kaufman, and Bauer (1954) 
found the a globulins higher in rheumatoid arthritis 
than in systemic lupus erythematosus, and the y 
globulin in the former rose later than in the latter. 
The a and y globulin fractions were similarly raised 
in cases of rheumatoid arthritis described by 
Trutschel and Frélich (1953) with an occasional slight 
rise in the 8 fraction, as in the present series. Hunt 


| 








Alb. 6 Xo B Y 
NORMAL SUBJECT 


and Trew (1954) reported similar findings, and | ush. 
Crowley, Fletcher, and Buchan (1951) found hese 
blood changes reflected in the depressed albiimin 
and raised globulin of the cerebrospinal flud jp 
rheumatoid arthritis. Lever, Schultz, and }\urley 
(1951) described slight increases in the a and 8 
fractions and larger increases in the y fraction in 
systemic lupus erythematosus. As_ the itial 
symptoms of anarthritic rheumatoid disease are very 
similar to those of early systemic lupus erythe- 
matosus, it is interesting to note that in the former 
there is rarely a rise in the globulin whereas this rise 
is common in the latter. 

In rheumatic fever, a condition again very similar 
in its early manifestations to anarthritic rheumatoid 
disease, Wilson and Lubschez (1948) found raised 
a, and az globulin fractions, but they considered that 
the y globulin was within normal limits unless there 
had been antecedent infection. Ropes and others 
(1954) similarly thought that the y globulin was 
raised in this condition in the presence of antecedent 
infection or organ involvement, and in the late stages 
of the disease. Jackson, Kelly, Smith, Wang, and 
Routh (1953), however, invariably found a raised y 
globulin in rheumatic fever. 

In the present series, if the two cases of raised y 
globulin with cryoglobulinaemia are excluded, only 
one patient out of twelve with anarthritic rheumatoid 
disease had a raised y globulin fraction. These find- 
ings are similar to those in early rheumatoid 
arthritis and uncomplicated rheumatic fever, before 











Alb. A, A & Y 
PATIENT 


Fig. 2.—Electrophoretic pattern of Fig. 1, showing decrease in albumin and increase in x, and a2 globulin fractions in a patient with 
anarthritic rheumatoid disease (Right) and a normal subject (Left). 
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organ involvement occurs. The patients with 
anarthritic rheumatoid disease, however, had often 
been ill for months without a rise in the y globulin, 
whereas it is rare for the y globulin to remain normal 
for months in the other two conditions. The « 
globulins are recognized as responding to inflam- 
mation and early tissue damage, whereas the y 
globulin is an antibody reaction to foreign protein 
or more extensive tissue damage (Lever and others, 
1951). It follows that, in anarthritic rheumatoid 
disease, early rheumatoid arthritis, and rheumatic 
fever, before the stage of organ involvement is 
reached and during early inflammation, only the « 
globulin fractions will be raised. Later, as the 
organs become more extensively involved, with 
greater tissue breakdown, so the y globulin will rise. 
The characteristic feature of anarthritic rheumatoid 
disease is the absence of gross organ or joint involve- 
ment in the presence of a general systemic disturb- 
ance, hence the rise in the a globulins but not in y 
globulin. This confirms the benign nature and good 
prognosis of the condition. 

In one case of transient joint involvement, the y 
globulin was raised to 28-7 per cent. on electro- 
phoresis. Other conditions, which resemble an- 
arthritic rheumatoid disease in their early stages and 
in which the ai, ae, and y globulins may be high, 
include ankylosing spondylitis (Hunt and Trew, 
1954), periarteritis nodosum (Darmady, Griffiths, 
Spencer, Mattingly, Stranak, and de Wardener, 
1955), Sjogren’s syndrome (McLenachan and Tonks, 
1955), scleroderma (Lever and others, 1951), 
erythema nodosum (Malmros and Blix, 1946), and 
Hodgkin’s disease (Arends, Coonrad, and Rundles, 
1934). In dermatomyositis, the y globulin may be 
within normal limits or only slightly raised (Lever 
and others, 1951; Ropes and others, 1954). All 
these diseases, however, develop a characteristic 
clinical pattern. 

Wallis (1950) found a T-fraction occurring in 
rheumatoid arthritis between the 8 and y globulin 
bands. In the present series a double B-band was 
found in two cases. In one the faster moving 
component corresponded with a cryoglobulin; in the 
other the slower component may well have been this 
T-band. 

The increase in the a globulins found in collagen 
disease in response to inflammation is related to a 
rise in the polysaccharide-rich mucoproteins (Badin 
and Glyn, 1954; Fantuzzi and Neuhaus, 1955; 
Markham, 1955). Blood mucoproteins may also be 
raised in a variety of other conditions (Sachs, Cady, 
and Ross, 1954), and the mucoprotein may be 
associated with different fractions: with albumin in 
cancer, for example, and with globulin in myeloma. 
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Wilhelm, Miles, and Mackay, (1955) consider that it 
is the ae fraction which causes increased capillary 
permeability in hyperglobulinaemia, and is more 
potent than histamine in this respect. 

In the collagen diseases a raised fibrinogen fraction 
is common; it has been reported in rheumatoid 
arthritis (Davis, 1936; Malmros and Blix, 1946; 
Hunt and Trew, 1954), rheumatic fever (Malmros 
and Blix, 1946; Jackson and others, 1953), systemic 
lupus erythematosus (Ropes and others, 1954), and 
dermatomyositis (Ropes and others, 1954). Usually 
the upper level is in the region of 600-700 mg./100 ml. 
It is characteristic of anarthritic rheumatoid disease 
that the fibrinogen level may be nearer 1,000 mg./ 
100 ml. or over, as in three cases in the present series. 
Moreover, this level may be present in a patient who 
is ambulant and not obviously unduly ill. The 
greatly raised erythrocyte sedimentation rate is 
related both to the high fibrinogen level and to the 
alteration in the albumin/globulin ratio, although the 
former factor appears to be the more important. 

Exceptionally, Aldred-Brown and Munro (1935) 
found only minimal changes in the fibrinogen level 
of patients with rheumatoid arthritis, and McLena- 
chan and Tonks (1955) found normal levels in 
fifteen cases of Sjégren’s syndrome. In the only 
case of Sjégren’s syndrome in the present series it 
was impossible to estimate the fibrinogen level owing 
to the presence of cryoglobulin. Cryoglobulins are 
now recognized to be fairly common in diseases 
involving an alteration in the plasma proteins 
(Mackay, Eriksen, Motulsky, and Volwiler, 1956). 
Holmberg and Grénwall (1942) were the first to 
describe a cryoglobulin in rheumatoid arthritis, and 
they showed it to lie between the 8 and y globulin 
bands. There were three cases of cryoglobulinaemia 
in the present series (Table III, overleaf). 

In Cases 1 and 3 the abnormal protein appeared to 
occur in the y globulin fraction, although there was 
insufficient for detailed analysis. In the second case 
it formed the faster moving component of the double 
B-band, similar to that of Holmberg and Gronwall, 
and it gelled at room temperature. In Case 2 
separation of the cryoglobulin by centrifuging in a 
refrigerated centrifuge yielded 0-6 g. protein per 
100 ml. (Figs 3 and 4, overleaf). 

It is interesting to note that in two of the three 
cases of cryoglobulinaemia in which sternal puncture 
was done, both had 5 per cent. plasma cells, the 
upper limit of normal. If plasma cells are respon- 
sible for the production of some of the globulins, 
then the stimulus producing this plenitude of plasma 
cells may well be responsible for the production of 
abnormal protein from the cells. This is borne out 
by the frequent occurrence of cryoglobulins in cases 
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TABLE III 


ELECTROPHORETIC AND CHEMICAL ANALYSIS OF BLOOD SERUM AND PLASMA PROTEINS IN THREE CAS! 
OF CRYOGLOBULINAEMIA WITH ANARTHRITIC RHEUMATOID DISEASE 



























































Case No. 1 2 3 
Sex F S  , t 
Age | 60 "7 56 ; 67 
| | Albumin | 32-6 -——. 
Albumin + a) Globulin as 7 4-2 33-9 
| | a Globulin | 6:3 ee ie 
| Electrophoretic | iadsecd ccaenimaiegealeaa 
(per cent.) | ag Globulin 16°8 13-2 9-1 
| Globulin «he TT fe 86 & 34 13-3 
Fibrinogen (Serum) 7 (Serum) 18-9 
| Globulin 30-0 18-0 24-8 
Analysis | |_ micomtad 
Erythrocyte | 
Sedimentation 
Rate 125 72 112 
(mm./hr, Westergren) 
| Chemical | Albumin (g.) — es | 2 3-8 
(g. per cent.) | — sues ater 
| Globulin (g.) 4-1 2-3 5-2 
Fibrinogen (mg.) 840 Impossible (Serum) 
| Total (g.) 8-4 a 9-0 
| Cryoglobulin Insufficient 20 06 g. Insufficient 
° . B v 
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Fig. 3.—Electrophoresis of serum (above) and of cryoglobulin pre- 
cipitate (C) re-dissolved in normal saline (below). The mobility of 
the cryoglobulin is the same as that of the 8; globulin. 


of myelomatosis where both plasma cells and 
globulins are present in excessive amounts. 


Conclusion 
The differential diagnosis of anarthritic rheuma- 
toid disease has already been discussed (Bagratuni, 





Fig. 4.—Electrophoretic curves 
of Fig. 3. The «, globulin is 
merged into the albumin curve. 
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1953, 1956). In the afebrile manifestations of this 
disease the usual diagnosis is “‘fibrositis’, fibro- 
myalgia, or some such descriptive term. Since the 
time of Gowers (1904), ‘‘fibrositis’’ has been con- 
sidered to be a mild, benign condition not involving 
systemic change. Thus Slocumb (1936) found a 
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raised erythrocyte sedimentation rate in only 11 per 
cent. of his cases, and in these not above 32 mm./hr. 
Race (1940) similarly found a normal erythrocyte 
sedimentation rate in “‘fibrositis’’, apart from a few 
cases which resembled rheumatoid arthritis. John- 
son (1955) considered ‘‘fibrositis’” to be a non- 
inflammatory condition. 

Much depends on the stage at which such patients 
are seen. In the early and late stages of anarthritic 
rheumatoid disease, when activity is only slight, the 
erythrocyte sedimentation rate and plasma protein 
changes are minimal, although the pains in the 
muscles may be quite severe. In the more active 
cases, with or without fever, blood changes are 
present but there is little increase in the severity of 
the symptoms. 

It is not intended to suggest here that all cases of 
so-called ‘‘fibrositis’’ have systemic changes, but in 
many these diffuse aches are a manifestation of 
anarthritic rheumatoid disease, which I consider to 
be a forme fruste of rheumatoid arthritis. Serial 
estimations of the blood changes in the patients 
studied have shown variations from normality to 
gross abnormality even in those remaining afebrile. 
The plasma proteins in anarthritic rheumatoid 
disease thus reflect the generalized systemic disturb- 
ance by a rise in the fibrinogen level and in the ai and 
a» globulins, and absence of gross tissue destruction 
is confirmed by the fact that the y globulin usually 
remains within normal limits. These observations 
are in keeping with the clinical finding of an excellent 
prognosis. 


Summary 


Electrophoretic and chemical blood plasma and 
serum protein analysis in seventeen cases of an- 
arthritic rheumatoid disease showed a _ lowered 
albumin fraction and a: and a2 globulins raised to 
twice the normal level. 


The plasma fibrinogen level was very high in active 
cases (1,000 mg. per cent. or over in three instances). 
It was the main cause of the greatly accelerated 
erythrocyte sedimentation rate. 


Three cases had cryoglobulinaemia: in two the 
abnormal protein was apparently associated with the 
y globulin, and in one with the slower component of 
a double B-band. 


The average y globulin level was within normal 
limits, and the 8 globulin a fraction above normal. 


These results are discussed in relation to the 
electrophoretic findings in other collagen diseases, 
and it is suggested that the good prognosis of 





anarthritic rheumatoid disease is in part due to lack 
of extensive tissue destruction, as reflected clinically 
and in the normal y globulin level. 


I am indebted to Professor L. J. Witts, Dr. F. G. 
Hobson, and Dr. A. M. Cooke for allowing me access 
to their patients. 

I am especially grateful to Dr. A. M. Cooke and Mr. 
J. R. P. O’Brien for reading through this paper, and for 
their advice. I must also thank the Biochemistry 
Department for carrying out some of the routine chemical 
plasma protein estimations. 
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Les protéines du plasma et les cryoglobulines dans la 
maladie rhumatismale anarthritique 
RESUME 

Dans 17 cas de maladie rhumatismale anarthritique, 
les analyses électrophorétiques et chimiques du plasma 
sanguin et de la protéine du sérum, ont montré la fraction 
albumine diminuée et les globulines «, et x, augmentées 
jusqu’a deux fois leur chiffre normal. 

Le chiffre de fibrinogéne du plasma était trés élevé dans 
les cas évolutifs (1000 mg./pour cent ou plus, dans trois 
d’entre eux). C’était la la cause principale d’une sédi- 
mentation erythrocytaire considérablement acclérée. 

Trois cas présentaient de la cryoglobulinaemie: chez 
deux d’entre eux, la protéine anormale était apparem- 
ment associée a la globuline y et chez l’un. avec le constitu- 
ant plus lent d’une double bande £. 

Le chiffre moyen de globuline y se tenait dans des 
limites normales et celui de globuline 8 un peu au-dessus 
de la normale. 

On discute ces résultats en relation avec les résultats 








électrophorétiques dans d’avtres maladies collagénes et 
on suggére que le bon pronostic de la maladie rhuma- 
tismale anarthritique est partiellement da a l’absence de 
destruction extensive des tissus, comme le montre |’état 
clinique et le chiffre normal de globuline y. 


Las proteinas del plasma y las crioglobulinas en la 
enfermedad reumatica anartritica 


SUMARIO 


En 17 casos de enfermedad reumatica anartritica el 
analisis electroforético y quimico del plasma sanguineo 
y de la proteina sérica mostraron una diminucién de la 
fraccién albumina y una aumentacion, hasta el doble de 
la cifra normal, de las globulinas «, y %». 
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Las cifras del fibrinédgeno del plasma fueron muy .ltas 
en los casos evolutivos (1.000 mg por ciento 0 mas e: tres 
casos). Esto fué la causa de la gran aceleratiOn ‘le |g 
sedimentacion eritrocitaria. 

Tres casos presentaron crioglobulinemia; en dos de 
estos, la proteina normal viose aparentemente asoci:da a 
la globulina y y, en uno, con el componente mas lento 
de una doble faja p. 

La cifra media de globulina y se mantuvo dentro de 
los limites normales y la de globulina 8 algo encima de lo 
normal. 

Estos resultados se discuten en relaciOn a los halla7gos 
electroforéticos en otras enfermedades colagenas y se 
sugiere que la buena prognosis de la enfermedad 
reumatica anartritica se debe en parte a la ausencia de 
destruccién extensa du los tejidos, lo que se refleja en el 
estado clinico y en las cifras normales de globulina 
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AUGMENTING EFFECT OF RHEUMATOID SERA IN 
A STREPTOCOCCAL HAEMAGGLUTINATION TEST* 


BY 


N. R. LING Anp H. J. GIBSON 


From the Bath Area Clinical Laboratories 


(RECEIVED FOR PUBLICATION NOVEMBER 1, 1956) 


Culture filtrates of streptococci were shown by 


+ Rantz, Randall, and Zuckerman (1956) to contain a 


aie 3 id 





polysaccharide which attached itself to erythrocytes, 
preparing them for agglutination by human sera. 
This polysaccharide was produced by Gram-positive 
but not by Gram-negative organisms. Its distribu- 
tion suggested to us a possible relationship to an 
unidentified antigen responsible for the marked 
agglutination of streptococci and certain other Gram- 
positive organisms by sera of patients suffering from 
rheumatoid arthritis (Cecil, Nicholls, and Stainsby, 
1930; Dawson, Olmstead, and Boots, 1932). A 
possible connexion was also suggested by a report 
that sera from patients suffering from some of the 
collagen group of diseases showed high titres in the 
streptococcal haemagglutination test (Rantz, 1953). 
The titres increased somewhat with age (Rantz, 
Zuckerman, and Randall, 1952), but apparently bore 
no relation to previous streptococcal infection 
(Rantz, Zuckerman, and Randall, 1952: Harris and 
Harris, 1953). The ease with which this test may be 
performed made it possible for us to examine sera 
from a large number of patients of all clinical types. 
Although higher titres with sera from patients 
suffering from rheumatoid arthritis were not invari- 
able or specific, a tendency to high titres, which 
could not be accounted for on an age basis was 
noted, with occasional unexplained exceptionally 
high titres accompanied by a strongly positive Rose- 
Waaler test (Rose, Ragan, Pearce, and Lipman, 
1948; Waaler, 1940). To account for this pheno- 
menon it was postulated that the high titres obtained 
with such sera were due to the dual action of an 
antibody and a co-existing augmenting factor. 
Evidence in favour of this hypothesis is presented. 





* This paper was presented at a clinical meeting of the Heberden 
Society on December 14, 1956. 
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Methods and Materials 


Human Erythrocytes of group O (usually Rh.-negative) 
were obtained from residues in recently returned blood- 
transfusion bottles, and were washed four times with 
saline before use. Similar titres were recorded in all test 
systems when the patient’s own erythrocytes were 
employed. 



































Rose-Waaler Tests were performed with human 
erythrocytes sensitized with one-quarter of a minimal 
agglutinating dose (} M.A.D.) of rabbit anti-human 
immune antibody exactly as previously described (Gibson 
and Ling, 1956) except that plastic agglutination trays 
were used. In almost every case the test was also carried 
out by the sheep cell differential test (Rose, Ragan, 
Pearce, and Lipman, 1948) and the results agreed with 
those given by the human cell system. 


Human Sera obtained from hospitals in the Bath Area 
were inactivated at 56° for 30 minutes before use. They 
were either fresh or had been stored at —15° C. 


Streptococcal Filtrates —Type 12 streptococci, supplied 
by the Public Health Laboratory, Bath, were grown in 
tryptose broth at pH 7-2 for 4 days as recommended by 
Rantz, Randall, and Zuckerman (1956). The culture was 
acidified with a few drops of glacial acetic acid, brought 
to the boil, and the coarse coagulum of organisms 
filtered off. The filtrate was stored at —15° C. in 50-ml. 
quantities. For reference purposes, one culture filtrate 
was dialysed to remove inorganic salts and small organic 
molecules, taken to dryness under reduced pressure, 
desiccated, and ground to a fine powder. When recon- 
stituted with saline this preparation was shown to contain 
all the activity of the original broth. 


Polysaccharide-Coated Erythrocytes—A “saturation 
dose’’ of culture filtrate was added to a 10 per cent. 
suspension of human erythrocytes in 0-15 M. pH 7:0 
phosphate buffer. After incubation at 37° C. for 30 
minutes the erythrocytes were centrifuged down, washed 
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twice with saline, and suspended in saline to an 0-5 per 
cent. suspension. A “saturation dose”’ of culture filtrate 
was one slightly in excess of the minimal amount neces- 
sary to produce maximum titre on subsequent addition of 
the washed suspension to a given serially-diluted non- 
rheumatoid serum. That this sensitizing effect did not 
increase with dosage above a certain amount is evident 
from Fig. 1. Cells coated with cultures from other 
strains of streptococci and a staphylococcus gave similar 
titres when tested against human sera in agreement with 
Rantz, Randall, and Zuckerman (1956). The latter 
authors have also shown that comparable titres are pro- 
duced with human, horse, rabbit, and sheep erythrocytes. 











1,280 eo—_® 
5 960; 
33 
8* 640: 
3 
3 320) 
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BROTH CULTURE FILTRATE (mL per mi. !O per cent 
suspension of human erythrocytes) 


Fig. 1.—Determination of saturation dose of broth culture filtrate for 
human erythrocytes. 


Sensitized Polysaccharide-coated Erythrocytes—Human 
sera were titrated against polysaccharide-coated cells. 
One-eighth of a minimal agglutinating dose of serum was 
added directly to an 0-5 per cent. saline suspension of 
coated cells and mixed with it. Sensitized suspensions 
were allowed to stand at least 30 minutes before use. As 
4° C. was shown to be more effective than 37° C. for the 
sensitization, the suspensions were stored in the refrigera- 
tor when not in use. All cell suspensions were prepared 
on the same day as they were used. On the single 
occasion when a sensitized cell suspension was tested after 
storage overnight at 4° C., however, the titration was 
unaffected. 


Titrations of human sera against sensitized and non- 
sensitized polysaccharide-coated cells were performed in 
Perspex agglutinating trays (M.R.C. pattern). Doubling 
dilutions in 0-25 ml. volumes of saline were made and an 
equal volume of cell suspension was added. The com- 
pleted trays were allowed to stand several hours at room 
temperature and were stored overnight at 4° C. Coarse 
agglutination was produced on agitation of the trays. 
Slightly higher titres were obtained when readings were 
taken directly by the “‘settled pattern’ technique. More 
than usual care in the cleaning of the trays was necessary 
in order to obtain a clear endpoint when sensitized cells 
were used. Reciprocals of titres obtained by the latter 
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method of reading are those recorded in Tables | 


I and 
Figs 1 and 2. Control suspensions of uncoated ¢ ythro. 


cytes were also used. 


Experiments and Results 


All sera were tested initially by the Rose- 
technique and against polysaccharide-coatex 
Sera were then diluted | in 5 with saline and ab 
for one hour at room temperature with a voli 
packed polysaccharide-coated erythrocytes « 
lent to a ratio of coated cells: serum twic 
present at the end-titre of the titration against the 
coated cells. For example, if the end-titre were 
1 in 500, absorption of 1 ml. of | in 5 serum would be 
carried out with 0-5 ml. packed, coated erythrocytes, 
The suspension was then centrifuged, and the super- 
natant tested against: 

(a) Unsensitized Coated Cells.—A\ll 
sera were negative to this test. 
(b) Sensitized Coated Cells.—The titre obtained 
depended on two factors: 
(i) the serum under test 
(ii) the serum employed for the sensitization. 


aaler 
Cells, 
rbed 
ne of 
juiva- 

that 


absorbed 


Comparison of Activity of Sera in the Rose-Waaler 
Test with Activity of Sera against Sensitized Poly- 
saccharide-coated Cells.—All sera which were 
strongly positive by the Rose-Waaler test showed a 
very high titre (between 5,000 and 600,000) against 
sensitized coated cells even when a low titre against 
unsensitized coated cells had been recorded. For 
those definitely negative to the Rose-Waaler test, on 
the other hand, low titres (up to 100) were recorded, 
and there was a marked but not quite arithmetical 
relationship between the activity in the two systems 
with all batches of sera tested. This is evident from 
Table I (opposite). A similar Table comparing the 
titres in the Rose-Waaler test with those against 
unsensitized coated cells is given for comparison 
(Table II, opposite). The titres of the augmented 
reaction were on average much higher than in the 
Rose-Waaler test. 


Sensitizing Quality of Human Sera.—By no means 
all sera were suitable sensitizers for the detection o! 
the augmenting factor. In our short series of norma 
and pathological sera, some 18 per cent. showed 
good sensitizing activity. The suitability bore ne 
relation to the titre against coated cells or to the age 
of the patient. Sera from patients with jaundice 
(other than obstructive jaundice) were a reliable 
source of good sensitizers. Of six tested, four were 
active, three markedly so. The titres against coated 


cells were not exceptional in any way, viz. 160, 160. 
80, 80, 320, 80. A large volume of blood was drawn 
from one of these patients and the serum stored in 
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TABLE I 


COMPARISON OF ROSE-WAALER TITRE (HUMAN SYSTEM) WITH TITRE AGAINST SENSITIZED 
POLYSACCHARIDE-COATED HUMAN ERYTHROCYTES 

























































































ca _ 
Titre against Cells coated with Streptococcal Polysaccharide and Sensitized with a 
Human Serum (} M.A.D.) 
Rose Number - — - -|—— — 
Waale: of 20,000 5,000-20,000 1,000-5,000 100-1,000 <100 
Titre Sera — - - — - - = a > — “ 
er cent. er cent. | Percent. | er cent. er cent. 
No of Group No. of Group No. of Group No. of Group No. of Group 
500 21 12 57 8 38 ’ s | of oo | o xk 
0-500 «9 i. 33 5 56 0 0 1 : ££ . way 0 
~$0-200 T 0 0 4 36 - 36 2 | ww 1 9 
“10-50 20 0 0 0 0 5 25 i 6|SS s | @ 
=10 51 0 0 0 0 0 0 2 4 49 96 
TABLE II 
COMPARISON OF ROSE-WAALER (HUMAN SYSTEM) WITH TITRE AGAINST UNSENSITIZED 
POLYSACCHARIDE-COATED CELLS 
Titre against Cells Coated with Streptococcal Polysaccharide 
Rose- Number -—— — ———_——_ —— 
Waaler of - 1000 400-1000 100-400 100 
Titre Sera -“ —~—— ——-——_—_— — 
er cent. Per cent. Per cent. Per cent. 
No of Group No. of Group No of Group No. of Group 
500 - 20 8 40 3 _ 15 8 40 ~ 4 | | 5 
200-500 | 14 2 14 3 21 5 a eo | 
50-200 19 6 31 2 “10 i 5 26 
~ 10-50 27 3 i 6 22 9 ~ 3 | 9 33 
10 99 8 8 15 15 377 | #3 | 3 =| 39 
0:5 ml. volumes at —15° C. It was thus possible to Taste Iii 


fuse the same sensitizer for the whole series of 


measurements of augmenting factor. In general, 
similar changes in titre were brought about in each 
of a given battery of test augmenting sera by a change 
of sensitizer. Four out of five sera from cases of 
obstructive jaundice failed to sensitize. The relative 
frequency of the occurrence of the sensitizing anti- 
body in sera from jaundiced patients recalls that 
jaundice has been reported to induce a remission of 
rheumatoid arthritis in some cases (Hench, 1935), 
while occasional positive Rose-Waaler tests with sera 
from patients with hepatitis have also been reported 
(Wager, 1950). 

Table III shows the sensitizing quality of sera 
tested. As the sensitizing dose is based on the titre 
against unsensitized coated cells and it is postulated 
that the antibody contribution to this titre is small in 
sera containing large amounts of augmenting factor, 
such sera would be expected to be poor sensitizers. 
This was so. Many sera agglutinated coated red 
cells to a significant titre and yet showed neither 


ANALYSIS OF SENSITIZING SERA TESTED 




















Mean 
Sensitizi- Total Titre 
ing Number | against Clinical Conditions Include: 
Action of Sera | Coated 
Cells 
Jaundice other than obstructive (4) 
| Acute rheumatism (1) 
Very 9 | ‘251 Iron deficiency anaemia (1) 
good Osteogenic sarcoma (1) 
Senile osteoporosis (1) 
| Jaundice other than obstructive (2) 
Fair 8 155 Obstructive jaundice (1) 
Vena caval thrombosis (1) 
Haemolytic anaemia (1) 
Poor 7 170 Gout (1) 
| Rheumatoid arthritis (1) 
Rheumatoid arthritis (12) 
| Acute rheumatism (1) 
Obstructive jaundice (4) 
Very 33 | 335 Rheumatic heart disease (1) 
poor | Syphilis (1) 


Nephritis (1) 
Myeloma (1) 


| Megaloblastic anaemia (1) 
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TABLE IV 
EFFECT OF WASHING AFTER SENSITIZATION OF POLYSACCHARIDE-COATED ERYTHROCYTES 











1,600 | 3,200 6,400 | 12,800 | 25,600 200 





4 | — . - 











Augmenting Sensitizing na. a Dilution of Augmenting Serum 
serum Serum Cells 100 | 200 | 400 | 800 
Case of Acute | unwashed ++ + | 
Rheumatoid Rheumatic | | 
Arthritis (1) | Fever washed +4 + + | + | + | - — 
Case of | unwashed ++ | +4 |} +4 i | . ee 
Rheumatoid | = ee ee AS 
Arthritis (2) Jaundice | washed + + + + | oe | t+ | 
| | 











Sera (1) and (2) were from patients suffering from rheumatoid arthritis and were absorbed against coated cells before testing 


augmenting nor sensitizing properties, suggesting 
that more than one type of antibody against this 
antigen may be present in human serum. The titres 
against coated cells of some other active sensitizing 
sera from a variety of patients were: 


Osteogenic sarcoma .. ee 80 
Acute rheumatism 640 
Senile osteoporosis... ef 80 


Iron deficiency anaemia 640 


Nature of the Reaction.—That in certain of its 
properties, the Rose-Waaler factor resembles an 
enzyme has been previously remarked upon (Gibson 
and Ling, 1956; Svartz, 1956). A number of experi- 
ments were devised to test whether this also applied 
to the streptococcal augmenting factor, or whether 
some other mechanism, such as a Coombs-like 
reaction with adsorbed y-globulin, was operating. 


(1) Effect of Washing after Sensitization —A 
portion of the sensitized polysaccharide-coated cells 
was centrifuged, washed once with saline, and re- 
suspended. A _ suitable augmenting serum was 
titrated against washed and unwashed cells. The 
titre was unchanged or dropped slightly (Table LV). 
If the augmenting factor reacted in antibody-like 
fashion with human y-globulins other than the 
attached sensitizing antibody, removal of the 
competing substances should have raised the titre. 

(2) Mixing of Sensitizing and Augmenting Sera.— 
A serum which had been previously shown to be rich 
in sensitizing antibody was mixed with an equal 
volume of a serum known to contain large amounts 
of augmenting factor for this test. No matter how 
long they were allowed to stand, the titre of the 
combined sera was always greater than the mean 
(Table V). It was concluded from this and an 
experiment to be described later that no demon- 
strable interaction of the two factors takes place in 
the absence of antigen. 


(3) Variation of Activity with pH.—In the case of 
the Rose-Waaler reaction, clear evidence of a pH 
optimum at approximately pH 7-5 was obtained 


TABLE V 


EFFECT OF MIXING A SENSITIZING AND AN 
AUGMENTING SERUM 





End-Titre 


Sensitizing Augmenting against Cells 
Patient Quality of Quality of Coated with 
Serum Serum Streptococcal 
Polysaccharide 
(1) Case of Simple 
Ganglia of 
Wrist Joint Very good Very poor 1,280 
(2) Case of 
Rheumatoid 
Arthritis Very poor Very good 80 
(1) + 4(2) 
(1 hr at 25° C.) 10,240 
(1) + 42) 
(18 hrs at 4° C.) 10,240 





when the saline diluent was replaced by 0-15 M 
phosphate buffers (Fig. 2, a). A similar result was 
obtained with the euglobulin fraction. The simple 
agglutination of human cells by rabbit antihuman 
haemolysin, on the other hand, showed (Fig. 2, /) the 
expected slight increase of titre as the pH was dropped 
from 8 to 6 (Abraham, 1954). The direct titration 
of a non-augmenting serum against unsensitized 
coated cells appeared to be unaffected by pH in this 
range (Fig. 2, c), but a sharp falling off in activity of 
the augmenting factor for sensitized coated cells 
below pH 7 could also be demonstrated in this 
system (Fig. 2,d). These experiments, taken in con- 
junction with the known difficulty of absorbing out 
the Rose-Waaler factor with its substrate, tended to 
support the idea that the active substance resembled 
an enzyme in many of its properties. But the 
resemblance could not be extended to the time 
relationship of the reaction. Although the initial 
velocity was linear with respect to time, the Rose- 
Waaler reaction of rheumatoid serum with human 
cells sensitized with rabbit antihuman erythrocyte 
antibody appeared to be complete in 20 minutes at 
37° C. and in 80 minutes at 4° C. 
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(a) Rose-Waaler titration (human system) 


..++ (b) Rabbit anti-human haemolysin versus human 
erythrocytes 


-.— (c) Human sensitizing serum versus human ery- 
throcytes coated with streptococcal poly- 
saccharide 


— (d) Absorbed rheumatoid serum versus sensitized 
polysaccharide-coated erythrocytes 
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Fig. 2.—Effect of pH variation on sensitizing and 


reactions. 


augmenting 


(4) Co-existence of Sensitizer and Augmenter.— 
Since the hypothesis requires that good augmenting 
sera showing a high titre against unsensitized poly- 
saccharide-coated cells should contain small amounts 
of sensitizing antibody, attempts were made, which 
were successful, to demonstrate an augmentation 
effect of such a serum with polysaccharide coated 
cells which had been sensitized with the same serum. 
In the example shown (Table VI), a quantity equiva- 
lent to ten times the original agglutinating dose of a 
rheumatoid serum was added directly to an ice-cold 
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0-5 per cent. suspension of coated cells in 0-15 M 
PH 6 phosphate buffer, and was mixed with it by 
inverting the tube twenty times. The cells were 
centrifuged down, the supernatant discarded, and 
the cells washed three times with ice-cold pH 6 buffer, 
and finally resuspended in 0-15 M pH 7 buffer- 
saline. The washing operations were performed as 
quickly as possible. The suspension prepared was 
tested against another sample of the same rheumatoid 
serum which had been separately absorbed against 
coated cells and a control (non-augmenting) serum 
similarly treated. A clear difference was obtained, 
indicating that a true sensitization had taken place. 


Discussion 


Human sera may contain an antibody against a 
polysaccharide produced by Gram-positive organ- 
isms, Or an augmenting factor for this reaction, or 
both antibody and augmenter. Acceptance of the 
evidence that the two factors may co-exist and do not 
interact in the absence of the antigen would provide, 
for the first time, a possible in vivo function of an 
augmenting factor present in large amounts in the 
sera of many patients with rheumatoid arthritis and 
in small amounts in the sera of some other patients. 
The hypothesis resembles, in some ways, that put 
forward by Wager (1950) to account for the high 
titres frequently obtained with rheumatoid sera in a 
streptococcal agglutination test. Lamont-Havers 
(1955) separated activating and agglutinating com- 
ponents by a method of water precipitation for the 
agglutinating of Group A haemolytic streptococci by 
rheumatoid sera. He showed that the activating 
factor was present in the precipitate and that the 
agglutination factor present in the supernatant could 
be replaced by a similar factor found in normal 
human serum. A comprehensive theory at the 
present time, however, would need to account for 
agglutination produced by rheumatoid sera with 
Brucella abortus suspensions sensitized with certain 


TABLE VI 


USE OF THE SAME PATIENT’S SERUM FOR SENSITIZATION AND AUGMENTATION 





Augmenting 


= Quality of Sensitizing 
Patient Patient’s Serum - 
Serum | 10 20 
- | —_—__—— } -— - -— 
(1) Case of 
Rheumatoid 
Arthritis | Very good None — 
(1) Very good (1) 
(2) Non- 
Rheumatoid Very poor (1) 





Dilution of Patient’s Serum 





320 


640 




















The polysaccharide-coated group-O human erythrocytes were sensitized with serum from a rheumatoid arthritis patient (1) 


and the suspension tested against absorbed serum from the same patient and from a non-rheumatoid patient (2). 
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human sera (Foz and Batalla, 1955), and for a re- 
action with Bact. pneumoniae polysaccharide and 
blood group A polysaccharide attached to sheep 
cells and sensitized with the appropriate rabbit 
immune antibody (Greenbury, 1956). It would need 
also to account for an antibody-like reaction with 
normal human y-globulin, either directly as a 
precipitin reaction (Epstein, Johnson, and Ragan, 
1956) or when tanned on to sheep cells (Heller, 
Jacobson, Kolodny, and Kammerer, 1954; Jacobson, 
Kammerer, Wolf, Epstein, and Heller, 1956), or with 
a particular portion or kind of human y-globulin 
(Williams, Stone, Jenkins, Evans, and Bunim, 1956; 
Waller and Vaughan, 1956). Some of these effects 
are weak or difficult to reproduce. In addition, the 
now well-established reaction of the Rose-Waaler 
factor with mammalian red cells sensitized with 
immune haemolysins has been shown to have its 
own peculiarities of specificity as between animal 
species and types of sensitizers (Jochem, Eyquem, 
and Jacqueline, 1955; Dickgiesser and Harter, 1953). 
Waller and Vaughan (1956) have shown that a low 
proportion of human sera of very high Rhesus 
antibody titre can be used as sensitizers for Rh.- 
positive cells; the sensitizing capacity was not 
correlated with agglutination end-titre. Without 
exception the activities of human sera in the various 
systems have been reported to be positive with sera 
showing a positive Rose-Waaler test and negative 
with sera showing a negative Rose-Waaler test. A 
most attractive explanation of the reported pheno- 
mena would, therefore, appear to be the simplest, 
namely, that in all cases the same Rose-Waaler 
factor is involved. Direct evidence on this point has 
sometimes been obtained by the various authors. 
But there are a number of obstacles to outright 
acceptance of this convenient solution. Our own 
results, for instance, give no indication of a direct 
interaction between the agglutination augmentation 
factor and human y-globulin or even a small portion 
of human y-globulin until the configuration is 
altered by attachment to a suitable antigen. In the 
traditional test also, an action with the haemolysin in 
the absence of erythrocyte has never been reported 
(noted by Jochem, Eyquem, and Jacqueline, 1955). 
In our own experiments with coated erythrocytes, as 
in those of Greenbury (1956), it is not absolutely 
certain that the erythrocyte is merely a vehicle or 
indicator and not a participant in the reaction. 
Absence of activity in systems containing y-globulin 
even when attached to an antigenic surface has also 
been reported. Failure to obtain activity with 
human Rh.-positive cells saturated with low titre 
incomplete Rhesus antibody (Waller and Vaughan, 
1956) confirms our own experience. A theory that 


the Rose-Waaler factor reacted with the incomp ete 
antibody portion of sensitizers (Dickgiesser nd 
Harter, 1953) does not appear to have general 
applicability (Greenbury, 1956). Negative results 
with experimental systems are indeed more common 
than one would be led to believe by the wealt!) of 
reports of positive effects. Human A cells sensitized 
with natural human anti-A, and sheep cells sensitized 
with sera giving a positive Paul Bunnell test are 
examples of negative substrates. 

The alternative explanation, that different but 
related factors are involved in each reported reaction, 
presents a different kind of difficulty. Although it is 
not unlikely that other agglutination reactions, 
thought to be due entirely to adherent antibody, are 
in reality made up of the dual action of antibody and 
an augmenting factor, it does not seem probable that 
the level of different augmenters in human sera 
would all change in the same direction at the same 
time. 

It is an open question at the present time whether 
rheumatoid sera contain a single Rose-Waaler factor 
or whether a number of globulins of similar proper- 
ties are similarly distributed. In either case this 
field will continue to be of importance in the study 
of the collagen group of diseases. 

The reaction described employs human erythro- 
cytes and sensitizing and augmenting factors present 
in human serum. The only non-human materia! in 
the reaction is streptococcal carbohydrate. Up to 
the present the theory of a hypersensitivity mechan- 
ism underlying the pathogenesis of the collagen 
diseases has lacked the support which demonstration 
of a relevant antibody would give. By the mechan- 
ism here proposed an antibody might be present in 
trace amounts, but in association with 7 1 augmenter 
its effects could be increased to give a significant 
level of activity. 


Summary 


(1) When human Group-O erthrocytes, treated 
with the products of growth of Gram-positive 
organisms, are sensitized with an antibody-like 
principle present in approximately 18 per cent. of 
normal and pathological human sera, they are 
agglutinated by sera from cases of rheumatoid 
arthritis in a way which closely parallels the Rose- 
Waaler activity of the same sera. 

(2) The titre of human sera against erythrocytes 
coated with the polysaccharide produced by Gram- 
positive organisms is a measure, not of antibody 
alone, but of antibody plus augmenting factor. 

(3) It can be shown that the augmenting factor and 
sensitizing antibody may coexist in the same serum 
and react with human Group-O Rh.-negative cells 
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(4) Some properties of the agglutinin augmenting 
factor are described and the significance of the 
results discussed. 


We wish to express our thanks to Dr. Paul G. Mann of 
the Public Health Laboratory Service, Bath, for much 
help and advice. 
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Effet accroissant des sérums rhumatismaux dans une 
réaction d’hémagglutination streptococcique 
RESUME 
(1) Quand des érythrocytes du groupe humain “O”’, 
traités aves les produits de croissance d’organismes 
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Gram-positifs, sont sensibilisés avec un principe de nature 
anticorps, présent dans environ 18°, de sérums humains 
normaux et pathologiques, ils sont agglutinés par les 
sérums provenant de cas d’arthrite rhumatismale, d’une 
facon qui suit de trés prés l’activité Rose-Waaler des 
mémes sérums. 

(2) Le titre de sérums humains contre des érythrocytes 
enduits du polysaccharide produit par des organismes 
Gram-positifs est une mesure, non pas de l’anticorps 
seul, mais de l’anticorps plus un facteur accroissant. 

(3) On peut démontrer que le facteur accroissant et 
lanticorps sensibilisateur peuvent coexister dans le 
méme sérum et réagir avec les globules Rh-négatives du 
groupe humain ““O”’. enduites de polysaccharides proven- 
ant de cocci Gram-positifs. 

(4) On décrit quelques propriétés du facteur accrois- 
sant de l’agglutinine et on discute la signification des 
résultats. 


Efecto acrecentante de los sueros reumaticos en una 
reaccion de hemaglutinacion estreptococcica 


SUMARIO 


(1) Cuando se sensibilizan los enritrocitos del grupo 
humano ‘‘O”’, tratados con los productos de crecimiento 
de organismos Gram-positivos, con un principio de 
naturaleza de anticuerpo, presente en cerca de un 18% de 
los sueros humanos normales y patoldgicos, éstos se ven 
aglutinados por sueros procedentes de casos de artritis 
reumatoide de una manera muy parecida a la actividad 
Rose Waaler de los mismos sueros. 

(2) El titre de sueros humanos contra eritrocitos 
cubiertos de polisacarido producido por organismos 
Gram-positivos ofrece una medida no del anticuerpo solo 
sino del anticuerpo mas un factor acrecentante. 

(3) Se puede comprobar que el factor acrecentante y 
el anticuerpo sensibilizador pueden coexistir en el mismo 
suero y reaccionar con los glébulos Rh-negativos del 
grupo humano “‘O”’ cubiertos de polisacarido procedente 
de cocos Gram-positivos. 

(4) Se describen algunas propiedades del factor 
acrecentante de la aglutinina y se discute el significado 
de los resultados. 
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PROPOSED DIAGNOSTIC CRITERIA FOR RHEUMATOID 
ARTHRITIS*t 


REPORT OF A STUDY CONDUCTED BY A COMMITTEE OF THE AMERICAN 
RHEUMATISM ASSOCIATION: 


MARIAN W. Ropes (Chairman), GRANVILLE A. BENNETT, SIDNEY CoBB, RALPH JACOX, 
and RALPH A. JESSAR 


(RECEIVED FOR PUBLICATION DECEMBER 27, 1956) 


In a disease such as rheumatoid arthritis in which 
the aetiology is unknown and in which there is no 
available proof of the diagnosis, a broad description 
of the disease usually suffices for teaching and for 
diagnosis in individual cases. When such a method 
is used for classifying patients for study, however, 
there is little uniformity in the cases included in any 
series labelled rheumatoid arthritis (Cobb, Merchant, 
and Warren, 1955). It is often extremely difficult, 
therefore, to compare studies from one physician or 
clinic with those from another—whether the studies 
relate to prevalence, incidence, manifestations, 
course, treatment, or other features of the disease. 

In order to obtain more uniformity in cases listed 
as rheumatoid arthritis, a committee of the American 
Rheumatism Association on diagnostic criteria was 
formed, with full realization that it would be very 
difficult to determine the limits of the diagnosis 
*‘rheumatoid arthritis’. In view of this difficulty, it 
seemed wise to classify rheumatoid arthritis in three 
categories: definite, probable, and possible. In the 
definite group there should be almost no question 
that every patient has rheumatoid arthritis and in the 
probable group the likelihood should be great that 
every patient has rheumatoid arthritis. These two 
groups should be used for any study or report of the 
characteristics, course, and treatment of rheumatoid 
arthritis. The criteria for the third, the ‘‘possible”’ 
group, are much less rigid and, of necessity, some 
patients who do not have rheumatoid arthritis may 
be included in this category. Only by having liberal 
criteria in this group, however, will it be possible to 
pick up early and atypical cases which can be 
followed profitably to learn more of the course and 
nature of the disease. The inclusion of patients who 
do not have rheumatoid arthritis will not be serious. 
Errors in diagnosis will become apparent as the 





* This research has been supported in part by Grant No. A-308 
from the National Institute of Arthritis and Metabolic Diseases. 

+ A short account of this report was published in the Annals of 
the Rheumatic Diseases (1956), 13, 401-403. 


patients in this category are followed, and at no time 
can this group be used for definite conclusions con- 
cerning the characteristics or treatment of rheuma- 
toid arthritis. The criteria are not designed 
primarily to aid a physician in making a diagnosis in 
an individual case, but rather to establish the findings 
necessary to allow inclusion of a patient in one or 
another of the categories. 

In selecting the individual criteria for use, it was at 
once apparent that many of the signs and symptoms 
of the disease are entirely non-specific and of no 
value in differential diagnosis, and therefore not 
useful in allocation of patients to the categories. The 
majority of these non-specific findings are indications 
of the systemic involvement in the disease—as, for 
instance, fatigue, anorexia, fever, lymphadenopathy, 
anaemia, leucocytosis, or leucopenia. Others, 
indicative of musculo-skeletal inflammation and its 
sequelae—tenosynovitis, muscle atrophy, — skin 
atrophy— are also relatively non-specific and are not 
included. 

The final selection of appropriate criteria was 
made in the following manner. On the basis of the 
clinical experience of the members of the committee, 
a list was formed of all of the manifestations of 
rheumatoid arthritis which might have sufficient 
diagnostic value to be worthy of consideration. 
Data from the Pittsburgh Arthritis Study (Cobb, 
Merchant, and Warren, 1955; Cobb, Thompson, 
Rosenbaum, Warren, and Merchant, 1956) were 
then examined to give indication of the diagnostic 
value of the various manifestations. Finally, data 
were collected from a number of physicians particu- 
larly interested in rheumatic diseases in various 
sections of the United States and Canada.* Each 
physician was asked to select from his clinic or 
practice the most recent five cases of definite rheuma- 
toid arthritis, five cases of probable rheumatoid 


* We wish to acknowledge the valuable contribution made by these 
physicians. 
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arthritis, and five cases with no evidence of rheuma- 


toid arthritis. On each case a detailed form was 
filled out from the record. In all, 332 suitable case 
reports were received from nineteen different cities. 
These were analysed to give further information 
about the diagnostic value of the signs, symptoms, 
and laboratory tests, individually and in various 
combinations. 

The analytical procedure was very simple. It 
consisted of studying, in a four-fold table, the 
relationship between the diagnosis of rheumatoid 
arthritis and the particular manifestation or group of 
manifestations under study. In order to simplify 
the reporting, the values of sensitivity and specificity 
as defined in Table I were computed. Examination 
of this Table reveals that the essence of sensitivity 
can be stated as the number of persons with the 
diagnosis of rheumatoid arthritis who meet the 
criterion under consideration divided by the number 
of persons with rheumatoid arthritis about whom 
there is information with respect to this criterion. 
The specificity of the given criterion or set of criteria 
is defined as the number of persons who do not have 
rheumatoid arthritis and do not meet the criterion 
divided by the total number of persons who do not 
have rheumatoid arthritis, but for whom there is 
information about the criterion under study. This 
method of analysis has usually been reserved for the 
study of chemical and serological tests, but, as has 
been shown by Kurlander, Hill, and Enterline (1955), 
it is equally applicable in the study of symptoms and 
signs. 

TABLE I 


SENSITIVITY AND SPECIFICITY DEFINED 








Not 
Diagnosis Rheumatoid Rheumatoid 
Arthritis Arthritis 
Absent a c 
Criterion = ‘ = i ao 
Present b d 
a b r d 
d 
Sensitivity —_— 
c+d 
a 
Specificity a 
a+b 


With this analytical method in mind, it was agreed 
that, since we were looking for criteria for definite, 
probable, and possible rheumatoid arthritis, the 
emphasis would be on high specificity for the definite 
group and high sensitivity for the possible group. 
The definite group should thus contain very few 
persons who do not truly have rheumatoid arthritis, 
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while the possible group should exclude relatively 
few persons who have rheumatoid arthritis, though 
it may include a considerable number who do not. 
The justification for the latter was thought to be that 
when the manifestations required for diagnosis of 
possible rheumatoid arthritis are met, the possibility 
of this diagnosis should always be entertained, even 
though it may be excluded or supplanted on further 
study. 

It seems appropriate to report some of the results 
of the analyses, for they have served to clarify in our 
minds the relative diagnostic value of certain much- 
discussed manifestations. The first step was to 
eliminate those features that were shown to be of too 
little value. The following manifestations fit into 
this category: weight loss, vasomotor symptoms, 
paraesthesias, splenomegaly, pericarditis, myo- 
carditis, pleurisy, reversal of the albumin/globulin 
ratio in the plasma or synovial fluid, and thickening 
of the palmar fascia. Analysis of the remaining 
criteria, on the basis of both the Pittsburgh Arthritis 
Study and the material reported by rheumato- 
logists directly to the committee, gave the data on 
sensitivity and specificity presented in Table II. 


TABLE II 


ESTIMATES OF THE DIAGNOSTIC VALUE FOR PROBABLE 

AND DEFINITE RHEUMATOID ARTHRITIS OF CERTAIN 

MANIFESTATIONS OF THIS DISEASE FROM THE PITTS- 

BURGH ARTHRITIS STUDY AND THE ARA PHYSICIANS’ 
STUDY 





Pittsburg Arthritis 


A.R.A. Physicians’ 
Study 


Study 





Manifestations of 

































































Disease Sensitivity | Specificity | Sensitivity | Specificity 
Morning Stiffness 0-99 0-79 0:99 | 0-38 
Pain on Motion or 

Tenderness 0:58 0-84 0-98 0-14 
Joint Swelling 0-91 0-85 0-94 0-41 
Symmetrical Joint 

Swelling 0-13 0:99 0:71 | 0-61 
Nodules | 0-17 0:99 | O18 | 0-95 
X-Ray Changes 

typical of Rheuma- | 

toid Arthritis* |} 0-31 0:93 0-55 0-72 
Sheep Cell oe -_ 

Agglutination | _ — 0-60 0-91 
Poor Mucin Precipi- | | 

tate from Synovial 

Fluidt | - — 0-85 0-29 
Histological Evidence _ 

of Rheumatoid 

Arthritist — — 0-38 1-00 


| 





* There was some confusion about the interpretation of this item 
in the ARA Physicians’ Study resulting in an estimate of specificity 
which may be lower than it should be. 

+ The numbers are small so the estimates of sensitivity and speci- 
ficity are not very stable. 
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Here one sees immediately that the estimates of 
specificity run higher for the material of the Pitts- 
burgh Arthritis Study than for the data from the 
American Rheumatism Association physicians. 
This is to be expected because of the different 
sampling bases of the two studies. In a population 
sample where there are many people entirely free 
from joint complaints, the specificities should be 
higher than in the office or clinic practice where 
everyone coming under observation thinks he has 
some joint complaint. There is no saying which of 
these is correct. It can merely be pointed out that 
one set of figures estimates the population situation, 
while the other estimates the situation in clinical 
practice. 

Table III shows the relationship between the 
number of major criteria and the diagnoses reported 
by the American Rheumatism Association physi- 
cians. Itisclear that our objective of high specificity 
for the definite classification has been closely 
approached. Again recognizing the nature of the 
sample, we realize that a population study would 
give higher specificity for these same criteria. The 
sensitivity is good, considering that, for simplicity of 
handling the data in this Table, the items on which 
no information is available have been handled as if 
the criterion in question were absent. When the 
probable and definite rheumatoid groups are com- 


TABLE III 


THE RELATIONSHIP BETWEEN THE MAJOR CRITERIA 
AND THE DIAGNOSES IN THE A.R.A. PHYSICIANS’ STUDY 





























} 
Rheumatoid Arthritis | 
Diagnosis 
Criteria — | Total 
None | Probable Definite | 
Excluded, or Less than | 
Three Major Criteria 73 | 21 7 106 
Three or four Major 
Criteria 23 70 30 123 
Five or More Major 
Criteria o | 18 85 103 
Total | 101 109 | 122 332 
Sensitivity of five or more criteria for Definite 85 
Rheumatoid Arthritis =——=0-70 
122 
Specificity of five or more criteria 78+21+23+70 
for Definite Rheumatoid = =0-91 
Arthritis 101+ 109 
Sensitivity of three or more 70+30+18+85 
criteria for Probable or = =0-88 
Definite Rheumatoid 109+ 122 
Arthritis 
Specificity of three or more criteria for 78 
Probable or Definite Rheumatoid Arthritis =——_=0-77 
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bined, the sensitivity is higher and the spec: icity 


lower. We have no data from the Ame ‘cap 
Rheumatism Association physicians on the po sible 
diagnosis so the Pittsburgh Arthritis Study ma eria] 
was examined in this regard. It was found tha: the 
sensitivity rose to 0-98, and that the specificity is also 
high, 0-91, because this is a population group rather 


than a clinic group. Again the stated objectiy 
this group, high sensitivity, has been achieved. 


On the basis of the results of these analyses eleven 
criteria were selected, and it was concluded that five 
of these eleven criteria should be required for alloca- 
tion of a patient to the category of “definite rheuma- 
toid arthritis” and three for allocation to the category 
“probable rheumatoid arthritis”. 

An attempt was made, as discussed above, to make 
the criteria for definite and probable rheumatoid 
arthritis rigid enough to be as sure as possible that 
all cases included have rheumatoid arthritis. This 
was essential, since patients in these categories will 
be used for study of the disease and often serve as a 
basis for statistical conclusions as to prevalence, 
incidence, characteristics, course, and treatment. It 
is important, however, that the criteria be not so 
strict that only cases of great severity or long dura- 
tion can be included. Therefore, the duration 
required for allocation to these categories was made 
as short as possible (6 weeks and 4 weeks), but long 
enough to tend to exclude infectious and traumatic 
arthritis and, in general, rheumatic fever. Also, as 
small a number of joints was required as possible 
only one, if other adequate clinical or laboratory 
evidence, such as characteristic histological changes 
in synovial tissues or nodules, was present. 

The criteria as listed below need not be discussed 
individually. Morning stiffness may be either sub- 
jective or objective and may vary from a feeling of 
stiffness to actual limitation of motion. By 
definition it disappears or decreases during the day. 
It may persist for only a few minutes or may last for 
many hours. The evidence of joint involvement 
must be objective and must be observed by a 
physician—though all observations need not neces- 
sarily be made by the same physician. Emphasis 
should be laid on the fact that the swelling cannot be 
bony enlargement alone but must entail soft tissue 
thickening or actual effusion. When two joints are 
not involved simultaneously, they may satisfy the 
criterion of involvement of more than one joint if 
there is no interval of freedom from joint symptoms 
of more than 3 months. If the interval were longer 
the possibility of two separate types of joint disease 
being present would be greater. Symmetry of joint 


for 


involvement is acceptable as a criterion in any joints 
except the terminal phalangeal joints. 


The latter are 
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| disease. 


excluded to lessen the likelihood of false inclusion of 
patients with the characteristic symmetrical terminal 
phalangeal joint involvement of degenerative joint 


The presence of x-ray abnormalities 


characteristic of degenerative joint disease will not 


categories of rheumatoid arthritis. 


—— 


satisfy the criterion, but the presence of such x-ray 
changes will not exclude a patient from any of the 
It is important 
not to exclude a patient who has rheumatoid 


| arthritis because he also has degenerative joint 


disease,—an error that is commonly made. Un- 
complicated degenerative joint disease is excluded, 
we hope, by the rigid criteria (soft tissue swelling; 


= symmetry—not limited to the terminal phalangeal 


F joints; 


1 <r seal 


' symptoms is reduced to 3 weeks. 
' than observation of joint swelling, is adequate. 


' sedimentation rate, is acceptable. 


nodules; laboratory findings). Of the 
abnormalities in synovial fluid, the nature of the 
mucin precipitate is the most characteristic and most 
easily determined. Other abnormalities, especially 
increased activity of aminotripeptidase or betaglu- 
curonidase, will add weight to the diagnosis, but are 
not included as specific criteria. 

In all respects the criteria for possible rheumatoid 
arthritis are less strict. The required duration of 
A history, rather 


Non-specific laboratory abnormality such as elevated 
lritis was included 


» asa criterion because of the relative frequency with 
> which rheumatoid arthritis is the cause. Pericarditis, 
» myocarditis, and pleurisy were omitted because they 
} are more frequently due to other diseases than to 


rheumatoid arthritis, and would lead to the false 
inclusion of many patients. 

Thus, the criteria were established. Since, how- 
ever, similar combinations of findings occur in many 


» other rheumatic diseases, the latter can be excluded 





only by specifically listing them as exclusions. In 
some cases it is possible that patients with one of 
these other diseases, for instance, one of the general- 
ized connective tissue diseases other than rheuma- 
toid arthritis or other rheumatic disease such as gout, 
may be thought to have rheumatoid arthritis also. 
For example, a patient with a history suggesting 
rheumatic fever and with physical findings of mitral 
and aortic valvular disease may also have a recent 
history and findings of definite rheumatoid arthritis. 
In such a situation, however, it seems wisest not to 
include the patient in a study of rheumatoid arthritis 


| but to classify him separately and compare as 


desired. On the other hand, patients with rheuma- 
toid spondylitis (x-ray changes in sacro-iliac joints 
or persistent limitation of motion of any region of 
the spine not due to another form of spinal disease), 
or with psoriasis, or with ulcerative colitis, or with 
onset under the age of 12, are to be included in the 
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rheumatoid groups if they satisfy the criteria, but 
they should be listed separately and the results of 
studies pertaining to them should be given separately. 

The exclusions may rule out a few cases of rheuma- 
toid arthritis, but this, we think, will rarely occur and 
will not be as serious as the inclusion of more 
patients who do not have rheumatoid arthritis. The 
exclusions need not be discussed in detail—in 
general, the clinical findings or picture are so well 
known that no questions will arise. Some have 
questioned the exclusion of the ‘*L.E.”’ cell. There is 
a difference of opinion as to the specificity of this 
test. Some physicians think that one L.E. cell 
proves the diagnosis of disseminated lupus erythe- 
matosus and rules out rheumatoid arthritis, but many 
others think that L.E. cells may be found in 3 to 5 
per cent. of rheumatoid patients (McCoy, Patterson, 
and Freyberg, 1955). However, since all apparently 
agree that a high concentration of cells proves 
disseminated lupus, four cells in two smears with the 
heparin method incubated not over 2 hrs are 
adequate to exclude a patient from the rheumatoid 
groups. 

The present criteria are as follows: 


I (A). DEFINITE RHEUMATOID ARTHRITIS.—This diag- 
nosis requires five of the following criteria and 
total duration of joint symptoms must be at 
least 6 weeks. (Any one of the features listed 
in Section II will exclude a patient from this 
category.) 


1. Morning stiffness. 

2. Pain on motion or tenderness in at least one 
joint (observed by a physician). 

3. Swelling (soft tissue thickening or fluid— 
not bony overgrowth alone) in at least one 
joint (observed by a physician). 

4. Swelling (observed by a physician) of at 
least one other joint (any interval free of 
joint symptoms between the two joint 
involvements may not be more than 3 
months). 

5. Symmetrical joint swelling (observed by a 
physician) with simultaneous involvement 
of the same joint on both sides of the body 
(bilateral involvement of mid-phalangeal, 
metacarpo-phalangeal or metatarso-phalan- 
geal joints is acceptable without absolute 
symmetry). Terminal phalangeal joint 
involvement will not satisfy this criterion. 

6. Subcutaneous nodules (observed by a 
physician) (over bony prominences, on 
extensor surfaces or in juxta-articular 
regions). 

7. X-ray changes typical of rheumatoid 

arthritis (which must include at least bony 

decalcification localized to or greatest 
around the involved joints and not 
just degenerative changes)—degenerative 
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I (©). 


10. 


. Characteristic 
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changes do not exclude patients from the 
group of rheumatoid arthritis. 


. Positive sheep cell agglutination (Rose, 


Ragan, Pearce, and Lipman, 1948; or 
Heller, Jacobson, and Kolodny, 1949), or 
positive streptococcal agglutination test. 


. Poor mucin precipitate from synovial fluid 


(with shreds and cloudy solution). 
Characteristic histological changes in syno- 
vial membrane with three or more of the 
following: marked villous hypertrophy; 
proliferation of superficial synovial cells 
often with palisading; marked infiltration of 
chronic inflammatory cells (lymphocytes or 
plasma cells predominating) with tendency 
to form “lymphoid nodules”’; deposition of 
compact fibrin, either on surface or inter- 
stitially; foci of cell necrosis. 

histological changes _ in 
nodules showing granulomatous foci with 
central zones of cell necrosis, surrounded 
by proliferated fixed cells, and peripheral 
fibrosis and chronic inflammatory cell 
infiltration, predominantly perivascular. 


. PROBABLE RHEUMATOID ARTHRITIS.—This diag- 


nosis requires three of the above criteria and 
total duration of joint symptoms must be at 


least 4 weeks. 


(Any one of the features listed in 


Section II will exclude a patient from this 
category.) 

PossIBLE RHEUMATOID ARTHRITIS.—This diag- 
nosis requires two of the following criteria. 
(Any one of the features listed in Section II will 
exclude a patient from this category.) 


1. 
2. 


6. 


Morning stiffness. 

Tenderness or pain on motion (observed by 
a physician) with history of recurrence, or 
persistence for 3 weeks. 


. History or observation of joint swelling. 
. Subcutaneous nodules (observed by a 


physician). 


. Elevated erythrocyte sedimentation rate or 


C-reactive protein. 
Iritis. 


II. ExCLusIons 





1. 


The typical rash of disseminated lupus 
erythematosus (with butterfly distribution, 
follicle plugging, and areas of atrophy). 


. High concentration of lupus erythematosus 


cells (four or more in two smears prepared 
from heparinized blood incubated not over 
2 hrs). 


. Histological evidence of periarteritis nodosa 


with segmental necrosis of arteries associa- 
ted with nodular leucocytic infiltration 
extending perivascularly and tending to 
include many eosinophils. 


. Weakness of neck, trunk, and pharyngeal 


muscles or persistent muscle swelling of 
dermatomyositis. 


6. 


16. 


17. 


18. 


19. 


DISEASES 

Definite scleroderma (not limited to the 
fingers). 

Clinical picture characteristic of r eumatic 
fever with migratory joint involver ent ang 
evidence of endocarditis, espe: ially jg 


accompanied by subcutaneous no.\ules or 
erythema marginatum or chorei. (Ap 
elevated antistreptolysin titre will not rule 
out the diagnosis of rheumatoid ar hritis,) 


. A clinical picture characteristic of goyp, 


arthritis with acute attacks of swelling, 
redness, and pain in one or more joints, 
especially if relieved by colchicine 


. Tophi. 
. A clinical picture characteristic of acute 


infectious arthritis of bacterial or virys 
origin with an acute focus of infection or in 
close association with a disease of known 
infectious origin; chills; fever; and an acute 
joint involvement, usually migratory initi- 
ally (especially if there are organisms in the 
joint fluid or response to antibiotic therapy) 


. Tubercle bacilli in joints or histological 


evidence of joint tuberculosis. 


. A clinical picture characteristic of Reiter’ 


syndrome with urethritis and conjunctivitis 
associated with acute joint involvement, 
usually migratory initially. 


. A Clinical picture characteristic of the 


shoulder-hand syndrome with  unilatera 
involvement of shoulder and hand, with 
diffuse swelling of the hand followed by 
atrophy and contractures. 


. A clinical picture characterictic of /yper- 


trophic pulmonary osteoarthropathy with 
clubbing of fingers and/or hypertrophic peri- 
ostitis along the shafts of the long bones 
especially if an intrapulmonary lesion is 
present. 


. A Clinical picture characteristic of newro- 


arthropathy with condensation and destruc- 
tion of bones of involved joints and with 
associated neurological findings. 


. Homogentisic acid in the urine detectable 


grossly with alkalinization. 

Histological evidence of sarcoid or positive 
Kveim test. 

Muttiple myeloma as evidenced by markeé 
increase in plasma cells in the bone marro\ 
or Bence-Jones protein in the urine. 
Characteristic skin lesions of erythema 
nodosum. 

Leukemia or lymphoma with characteristit 
cells in peripheral blood, bone marrow 0! 
tissues. 


These tentative criteria are presented now fof 
general use and evaluation. 
changes to modify the criteria or clarify the state: 
ments will become apparent as they are used. Tht 
criteria should be officially reviewed within 2 years 


The necessity for 
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and revised as necessary. However, it is our hope 
that, «ven in the present form, they will aid in 
makiny: it apparent to all just what cases are included 
inany zroup of rheumatoid patients that is discussed 
or reported. 
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Critéres diagnostiques proposés pour |’arthrite 
rhumatismale 


Compte-rendu dune étude effectuée par un Comité de 
American Rheumatism Association 

Les critéres actuels sont les suivants: 

1 (A). ARTHRITE RHUMATISMALE ETABLIE.—Ce diag- 
nostic nécessite cing des critéres suivants et la durée totale 
des sympt6mes articulaires doit étre au moins de six 
semaines. (L’un quelconque des caractéres énumérés 
dans la Section IT exclura le malade de cette catégorie). 

1. Raideur matinale. 

2. Mouvement douloureux ou sensibilité dans une 

articulation au moins (observés par un médecin). 

3. Enflure (épaississement de tissu mou ou liquide et 
non excroissance osseuse seule) dans une articu- 
lation au moins (observée par un médecin). 

4. Enflure (observée par un médecin) d’au moins une 
autre articulation (toute période de temps sans 
symptome articulaire, s’écoulant entre les implica- 
tions des deux articulations, ne doit pas dépasser 
trois mois). 

. Enflure articulaire symétrique (observée par un 
médecin) avec attaque simultanée de la méme arti- 
culation sur les deux c6étés du corps (l’attaque 
bilatérale des articulations mi-phalangiennes, 
métacarpo-phalangiennes ou métatarso-phalan- 
giennes est acceptable sans symétrie absolue). 
L’attaque de l’articulation phalangienne terminale 
ne satisfait pas ce critére. 

6. Nodules sous-cutanés (observés par un médecin) 
(sue les proéminences osseuses, dans la région des 
extenseurs Ou juxta-articulaire). 

7. Altérations radiologiques typiques_ d’arthrite 
rhumatismale (qui doivent comprendre au moins 
une décalcification osseuse localisée ou _ pré- 
dominante aux articulations considérées, et pas 
seulement des signes de dégénérescence)—les signes 
de dégénérescence n’excluent pas les malades du 
groupe d’arthrite rhumatismale. 

8. Agglutination positive des cellules de mouton 
(Rose, Ragan, Pearce, et Lipman. 1948; ou Heller, 
Jacobson, et Kolodny, 1949), ou réaction positive 
d’agglutination streptococcique. 

9. Faible précipité de mucine du liquide synovial 
(avec fibres et solution trouble). 

10. Altérations histologiques caractéristiques de la 
membrane synoviale, dont trois ou plus, des 
suivants: hypertrophie villeuse marquée; pro- 


wv 





lifération des cellules synoviales superficielles, 
souvent avec palissage: infiltration marquée de 
cellules inflamatoires chroniques (lymphocytes ou 
cellules du plasma, prédominant) avec tendance a 
former des “nodules lymphoides’’; dépét de fibrine 
compacte, soit en surface, soit intersticiellement; 
foyers de nécrose cellulaire. 

11. Altérations histologiques caractéristiques dans les 
nodules, faisant apparaitre des foyers granu- 
lomateux avec des zones centrales de nécrose 
cellulaire, entourées de cellules proliférantes fixes, 
de la fibrose périphérique et de linfiltration 
cellulaire inflamatoire chronique, essentiellement 
périvasculaire. 


I (B). ARTHRITE RHEUMATISMALE PROBABLE.—Ce 
diagnostic nécessite trois des critéres ci-dessus et la durée 
totale des symptémes articulaires doit étre d’au moins 
quatre semaines. (L’un quelconque des _ caractéres 
énumérés a la Section II, exclura un malade de cette 
catégorie.) 


I (C). ARTHRITE RHUMATISMALE PossiBL—E.—Ce diag- 
nostic nécessite deux des critéres suivants (l’un quelconque 
des caractéres énumeérés a la Section IT exclura un malade 
de cette catégorie): 

1. Raideur matinale. 

2. Sensibilité ou mouvement douloureux (observés 
par un médecin) avec antécédants, ou persistance 
durant trois semaines. 

. Antécédant ou constatation d’enflure articulaire. 

. Nodules sous-cutanés (observés par un médecin). 

. Vitesse de sédimentation érythrocytaire élevée ou 
présence de protéine C-reactive. 

. Irite. 


Un & Ww 


ON 


II. EXCLUSIONS 


1. L’éruption typique du /upus érythémateux dis- 
séminé (avec répartition en papillon, bouchage 
folliculaire et plaques d’atrophie). 

. Haute concentration de cellules de /upus érythé- 
mateux (quatre ou plus, en deux frottis préparés 
avec du sang héparinisé, incubés pas plus de deux 
heures). 

3. Signes histologiques de périartérite noueuse avec 
nécrose segmentaire des artéres associée 4 une 
infiltration nodulaire lenkocytaire s’étendant péri- 
vasculairement et tendant a inclure de nombreux 
éosinophiles. 

4. Faiblesse des muscles du cou, du tronc et du 
pharynx ou enflure musculaire persistante de la 
dermatomyosite. 

. Sclérodermie établie (non limitée aux doigts). 

. Tableau clinique caractéristique du rhumatisme 
articulaire aigu avec implication articulaire 
migrante et signes d’endocardite, surtout en 
présence de nodules sous-cutanés, d’érythéme 
marginé ou de chorée. (Un titre élevé d’anti- 
streptolysine n’éliminera pas le diagnostic de 
l’arthrite rhumatismale). 

7. Un tableau clinique caractéristique de l’arthrite 
goutteuse avec attaques aigués d’enflure, de 

rougeur et de douleur dans une ou plusieurs 
articulations, en particulier quand ceci est soulagé 
par la colchicine. 

8. Tophi. 

9. Un tableau clinique caractéristique d’arthrite 
infectieuse augué d’origine bactérienne ou a virus, 
avec un foyer aigu d’infection ou en association 


No 


Nun 








15. 
16. 
17. 


18. 
19. 
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étroite avec une maladie d'origine infectieuse 
connue; rhumes; fiévre; et une attaque articulaire 
aigué, habituellement d’abord migrante (en par- 
ticulier s’il se trouve des organismes dans le liquide 
articulaire ou si l’on obtient une réponse a la 
thérapie antibiotique). 


. Bacilles de Koch dans les articulations ou signes 


histologiques de tuberculose articulaire. 


. Un tableau clinique caractéristique du syndrome de 


Reiter avec urethrite et conjonctivite associées a 
une attaque articulaire aigué d’abord migrante. 


. Un tableau clinique caractéristique du syndrome 


épaule-main, avec implication unilatérale de 
l’épaule et de la main, avec enflure diffuse de la 
main, suivie d’atrophie et de contractures. 


. Un tableau clinique caractéristique de l’ostéo- 


arthropathie pulmonaire hypertrophique avec doigts 
noueux et/ou périostite hypertrophique le long des 
diaphyses, en particulier en présence d’une lésion 
intrapulmonaire. 


. Un tableau clinique caractéristique de neuroarthro- 


pathie avec condensation et destruction osseuse 
des articulations impliquées et avec signes neuro- 
logiques associés. 

Acide homogentisique dans Vurine, détectable 
grossi¢rement par alcalinisation. 

Signes histologiques de sarcoide ou épreuve 
positive de Kveim. 

Multiple myelome mis en évidence par un accroisse- 
ment marqué des cellules plasmatiques dans la 
moélle osseuse, ou la protéine de Bence-Jones dans 
lurine. 

Lésions de la peau, caractéristiques de l’érvthéme 
noueux. 

Leucémie ou lymphome avec cellules caractéris- 
tiques dans le sang périphérique, la moélle osseuse 
ou les tissus. 


Criterios diagnésticos propuestos para la artritis 


reumatoide 


Informe de un estudio realizado por un Comité de la 


American Rheumatism Association 


Los criterios actuales son los siguientes: 


I (A). ARTRITIS REUMATOIDE ESTABLECIDA.—Este 
diagnostico necesita cinco criterios siguientes y la duracién 
total de los sintomas articulares debe ser al menos de seis 
semanas. (Cualquiera de los rasgos enumerados en la 
Seccién II excluira el enfermo de esta categoria). 


1. 
y A 


cA 





Rigidez matinal. 

Movimiento doloroso o sensibilidad en una articu- 
lacién al menos (observados por un médico). 
Hinchaz6n (espesamiento de tejido blando o 
liquido, pero no acrecentamiento dseo sdlo) en una 
articulacién al menos (observada por un médico). 


. Hinchazon (observada por un médico) de al menos 


una otra articulacién (cualquier periodo de tiempo 
sin sintomas articulares entre las implicaciones de 
dos articulaciones no debe rebasar tres meses). 


. Hinchazon articular simétrica (observada por un 


médico) con implicacién simultanea de la misma 
articulacién de ambos lados del cuerpo (la implica- 
cién bilateral de las articulaciones falangeas 
medias, metacarpo-falangeas o metatarso-falangeas 
es aceptable sin simetria absoluta). La implicacién 
de la articulaci6n falangea terminal no satisface 
este criterio. 


6. Nodulos subcutaneos (observados por un nédico) 
(sobre prominencias Oseas, en la regidn de |p 
extensores 0 yuxta-articular). 

7. Alteraciones radioldgicas tipicas de artritis reuma. 
toide (que deben comprender al menos ng 
decalcificaci6n Osea localizada o predo:inante 
en las articulaciones implicadas y no s6lo alter. 
ciones degenerativas)—las alteraciones degenera. 
tivas no exluyen los enfermos del grupo de artritis 
reumatoide. 

8. Aglutinacién positiva de células de oveja (Roge. 
Ragan, Pearce, and Lipman, 1948; © Heller. 
Jacobson, and Kolodny, 1949) o reaccién positiyg 
de aglutinaciOn estreptococcica. 

9. Precipitado débil de mucina del liquida sinovia| 
(con trizas vy solucién turbia). 

10. Alteraciones histoldgicas caracteristicas de |, 
membrana sinovial, con tres o mas de los siguien- 
tes: hipertrofia vellosa acentuada; proliferacidy 
de las células sinoviales superficiales, a menudo 
con palizada; infiltracién marcada de células 
inflamatorias crénicas (con linfocitos 0 células 
plasmaticas predominantes) con tendencia 4 
formar “‘nédulos linfoides’’; depdsito de fibring 
compacta, superficial o intersticialmente: focos de 
necrosis celular. 

11. Alteraciones histologicas caracteristicas en |o 
nddulos, mostrando focos granulomatosus con 
zonas centrales de necrosis celular, rodeadas de 
células proliferantes fijas, y una fibrosis periférica 
asi como infiltraci6n celular inflamatoria crénica 
esencialmente perivascular. 


I (B). ARTRITIS REUMATOIDE PROBABLE.—Este diag- 
nostico necesita tres de los criterios sobredichos y |: 
duracion total de los sintomas articulares debe ser de a 
menos cuatro semanas. (Cualquiera de los rasgos 
enumerados en la Section II excluye un enfermo de esta 
categoria). 


I (C). ARTRITIS REUMATOIDE PosisLe.—Este diag: 
nostico necesita dos de los criterios siguientes (cualquiera 
de los rasgos enumerados en la Seccién II excluye un 
enfermo de esta categoria): 

1. Rigidez matinal. 

2. Sensibilidad o movimiento doloroso (observados 
por un médico) antecedentes o persistentes durante 
tres semanas. 

. Antecedentes u  observaciOn de __hinchazon 
articular. 


w 


4. Nodulos subcutaneos (observados por un meédico 

5. Velocidad de sedimentacién eritrocitaria alzada 
O presencia de proteina C-reactiva. 

6. Iritis. 

II. EEXCLUSIONES 

1. Erupcion tipica de /upus eritematoso diseminad 


(con distribuci6n en mariposa, obturacién folicula! 
y placas de atrofia). 

2. Fuerte concentracion de células de /upus eritematos 
(cuatro o mas, en dos frotis preparados con sangre 
heparinizada, incubados no mas de dos horas). 

3. Signos histolégicos de periarteritis nodosa con 
necrosis segmentaria de las arterias asociada a una 
infiltracion nodular leucocitaria con extension 
perivascular y con tendencia a incluir numerosos 
eosinofilos. 

4. Debilidad muscular del cuello, del tronco y de | 
faringe o hinchazén muscular persistente de !é 
dermatomiositis. 
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PROPOSED DIAGNOSTIC CRITERIA FOR RHEUMATOID ARTHRITIS 


E, lerodermia establecida (no limitada a los dedos). 

‘uadro clinico caracteristico del reumatismo 
poliarticular agudo con implicacién articular 
migratoria y signos de endocarditis, particular- 
mente en presencia de nddulos subcutaneos, de 
eritema marginato o de corea. (Una cifra alta de 
antiestreptolisina no elimina el diagndstico de 
artritis reumatoide). 


_ Un cuadro caracteristico de la artritis gotosa, con 


ataques agudos de hinchazon, de rubor y de dolor 
en una o mas articulaciones, en particular cuando 
hay alivio con colchicina. 


8. Tofos. 


9. 


10. 


ll. 


Un cuadro clinico caracteristico de la artritis 
infecciosa aguda de origen bacteriano o debida a 
un virus, con un foco agudo de infeccién on en 
asociacion estrecha con una enfermedad de origen 
infeccioso conocido; resfrios; fiebre; y un ataque 
articular agudo, generalmente migratorio al 
principio (en particular, cuando se encuentran 
organismos en el liquido articular o cuando hay 
respuesta a la terapia antibidtica). 

Bacilos tuberculosos en las articulaciones o signos 
histol6gicos de tuberculosis articular. 

Un cuadro clinico caracteristico del sindrome de 





16. 
17. 


18. 
19. 


. Acido homogentisico en 
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Reiter con uretritis y conjuntivitis, asociadas a un 
ataque articular agudo, migratorio al principio. 
Un cuadra clinico caracteristico del sindrome 
hombro-mano, con implicaci6én unilateral del 
hombro y de la mano, con hinchazon difusa de la 
mano, seguida de atrofia y de contracturas. 

Un cuadro clinico caracteristico de la osteo- 
artropatia pulmonar hipertréfica con dedos nodosos 
y/o periostitis hipertrofica a lo largo de las diafisis, 
en particular en presencia de una lesiém intra- 
pulmonar. 

Un cuadro clinico caracteristico de neuroartropatia 
con condensacion y destrucciOn Osea de las 
articulaciones implicadas y con signos neuro- 
logicos asociados. 

la orina, detectable 
groseramente por alcalinizacién. 

Signos histolégicos de sarcoide o reaccién positiva 
de Kveim. 

Mieloma multiple, evidenciado por un acrecimiento 
marcado de células plasmaticas en la médula 6sea, 
o la proteina de Bence-Jones en la orina. 

Lesiones de la piel caracteristicas del eritema 
nodoso. 

Leucemia © linfoma con células caracteristicas en 
la sangre periférica, la medula dsea o los tejidos. 
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AMERICAN RHEUMATISM ASSOCIATION 


PROCEEDINGS OF THE THIRD INTERIM SCIENTIFIC SESSION 
November, 1956 


Dr. William D. Robinson, President of the 
American Rheumatism Association, took the chair 
at the opening meeting of the third interim scientific 
session held on November 30, 1956, at the Clinical 
Center, National Institutes of Health, Bethesda, 
Maryland. 

Dr. Floyd S. Daft, Director of the National 
Institute of Arthritic and Metabolic Diseases, wel- 
comed the members of the American Rheumatism 
Association, and Dr. Robinson expressed the deep 
appreciation of the Association for the opportunity 
to hold the interim meeting with such fine facilities 
and to renew the very valuable interchange between 
the National Institute of Arthritic and Metabolic 
Disease and the American Rheumatism Association. 

Abstracts of sixteen papers and the discussions 
thereon are printed below, together with the titles 
of ten papers presented by title only. 


Some Effects of Anti-Collagen Serum on Collagen Forma- 
tion in Tissue Culture. By WILLIAM C. Rossins, 
New York. 

It has been demonstrated by Watson, Rothbard and 
Vanamee (1954) that the injection of rabbits with acid- 
soluble rat-tail collagen will induce complement-fixing 
antibody which will interfere with normal collagen fibre 
reconstitution in vitro. 

The present study was designed to determine the effect 
of such an antiserum on the formation of collagen fibres 
in tissue culture. Chick embryo dermal explants were 
grown in liquid medium on formvar films in sealed 
Maximow slides. Antiserum to homologous (chicken) 
collagen, produced in rabbits by immunization with acid- 
soluble collagen, was added to these cultures of chick 
embryo dermis according to various experimental proto- 
cols. Control cultures to which normal rabbit serum was 
added were included in all experiments. 

Light microscope observations revealed the presence of 
a clumped amorphous precipitate in the experimental 
cultures, visible both in the living unstained cultures and 
in fixed and stained specimens. It had many pf the 
tinctorial properties generally considered to be charac- 
teristic of collagen. The cytoplasmic granules prominent 
in fibroblasts in serum-containing cultures were also to be 
found to have many of the tinctorial properties of 
collagen. 

Electron microscope study of these preparations 


showed that the anticollagen serum markedly affected 
fibrogenesis, resulting in few normal fibres and the 
formation of fibres lacking the well-defined form and 
periodicity of normal collagen. This was in contrast to 


the effect of normal serum, which enhanced the produc. } 


tion of normal collagen fibres. The amorphous precipi- 
tate was also seen with the electron microscope as masses 
of varying size and shape often adherent to fibres and cel] 
processes and sometimes associated with bizarre banded 
structures. These observations were interpreted as 
additional evidence for the presence of an antibody to 
collagen in the sera used, and hence for the antigenicity 
of collagen; and as further evidence for the probable 
participation of the described cytoplasmic granules of the 
fibroblast in collagen fibrogenesis. 


Discussion.—Dr. Epwarp E. FiscHet (New York, 
N. Y.): [should like to ask Dr. Robbins whether two other 
types of control were done, as these appear necessary 
before concluding that the interesting effects observed 
were specifically due to the action of anti-collagen serum 

Since prolonged immunization is necessary to obtain 


the anti-collagen serum, the suggestion arises that trace 


contaminants of other chicken tissue components might 
have acted as the effective antigen. Therefore, instead of 
normal rabbit serum, the serum of rabbits immunized 
with chicken serum, or chicken tissue other than chicken 
collagen, might serve as a control. 

The effect on the tissue cultures might also have resulted 
from an unassociated antigen-antibody system, which, 
because it fixes complement or may interfere with 
protease activity, etc., may inhibit the growth of tissue 
cultures. Since fresh serum is frequently necessary for 
the growth of tissues, this possibility should be tested. A 
control might be set up in which an unrelated antigen- 
antibody system was allowed to react on the tissue 
culture. 


Dr. Rossins: Our interpretation of the need for pro- 
longed immunization was that this substance is a rather 
weak antigen. 

Antiserum to chicken serum was not used in these 
tissue cultures. Because of the manner in which the 
collagen antigen is prepared it seems unlikely thal 
significant amounts of serum components remain. This 
possibility has been tested in vitro for rat collagen and 
rat collagen antiserum prepared by methods identical 
with those used in this study (Watson and others, 1954). 
In those experiments rat collagen failed to fix complemen! 
with antiserum to rat serum, and rat serum did not fix 
complement with antiserum to rat collagen. 

We have not studied the possible effect of an unrelated 
antigen and its antibody in these cultures. However, ai 
unrelated antibody alone (anti-bovine albumin) has been 
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tested and found to be without effect. Because of the 
marked interference with collagen fibre formation which 
the anti-collagen serum exhibits, it appears likely that 
there has been a specific combination of antibody with a 
component or components of the normal fibre. If the 
precipitate seen were that of an unrelated antigen and 
antibody, one would nevertheless expect to see normal 
This is a worthwhile control 


! experiment which we have planned to do, but have not 


yet done. 

Dr. HARRY BARTFELD (New York, N.Y.): I should like 
to ask Dr. Robbins whether the changes that he described 
were scen in pathological slides in various collagen 
diseases, and whether he did any sensitized sheep cell 


| agglutination or similar tests, with the anti-collagen 
) serum. 


a eh aah ce Oe 











$ 


| by immunofluorescent methods. 


 charide. 


Dr Rossins: I do not know of any pathological 
changes in human sections which could be said to 
resemble these phenomena. Of course, the changes that 
we observed were at a cellular and electron-microscopic 
level, which are difficult to compare with observations on 


) differentiated tissue studied at low magnifications in 
| pathological sections. 
| observations have any direct bearing on any disease 
| process at this time. 


We do not believe that our 


Sheep red cell agglutinins (heterophil) appear in many 


; of these sera and can be absorbed out with sheep red cells. 


Dr. MELVIN H. KAPLAN (Boston, Mass.): Did the 
collagen preparation used for immunization contain 
specifically glycoprotein in appreciable amount. I ask 


» this because immunization of animals with connective 


tissue suspensions invariably leads to the production of 


} antibodies which react with those constituents of the 
} ground substance which are associated histologically 


with reticulin and basement membrane, and which do not 
react detectably with collagen bundles, at least as revealed 
Since glycoprotein has 
an effect on the reconstitution of collagen fibrils, it seems 
to me conceivable that antibodies directed to glyco- 
protein might similarly interfere with the process of fibril 
formation. 

Dr. Rossins: Young collagen fibres take a strong PAS 
stain, and therefore presumably contain, or have asso- 
ciated with them, considerable amounts of polysac- 
Mature collagen apparently contains about 0-5 
per cent. carbohydrate (Beek, 1941). Antigens prepared 
by the method used in this study have given faintly 
positive Molisch and PAS reactions, indicating that they 
probably contain a small amount of polysaccharide. 

It is possible that the polysaccharide is the antigenic 
component (or functions as papten); this has not been 
further investigated with respect to chicken collagen and 
anti-chicken collagen serum in tissue culture. 

Dr. Morris ZirF (New York, N.Y.): Is anything 
known about the appearance of cytoplastic granules in 
fibroblasts in human diseases where collagen is said to 
undergo degeneration ? 

Dr. Rossins: I don’t know of any observations on the 


| cytoplasmic granules of fibroblasts in either normal or 
diseased human tissues. 


However, Gersh and Catchpole 

(1949) have described them in rat fibroblasts and they are 

almost certainly present in human fibroblasts. 
REFERENCES 
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Biosynthesis of Mucopolysaccharides by Normal Human 
Synovial Cells in a Simplified Medium. By C. 
WILLIAM Castor,* Ann Arbor, Mich. 

Acid mucopolysaccharides of the connective tissue 
ground substance and synovial fluid “mucin” have 
assumed increasing importance in view of the possible 
abnormality of these substances in rheumatic disease 
states. Fragmentary data on mucopolysaccharide bio- 
synthesis have been obtained from microbiologic systems. 
Data from in vitro cultures of mammalian cells are 
difficult to interpret because of the complexity of the 
medium used. 

In the present study roller-tube cultures of knee 
synovium from a 44-month-old male foetus, a 14-year-old 
male, and a 67-year-old male were grown for periods 
ranging from 6 weeks to 6 months. The medium used 
was 80 per cent. chemically defined (Eagle’s basal 
medium) and 20 per cent. human serum, in contrast to 
previously reported media employing chick embryo 
extract, amniotic fluid, and serum mixtures. The pattern 
of culture behaviour was noted through frequent micro- 
scopic observations, and stained cover-slip cultures 
assisted in studying cell morphology. Medium was 
removed from cultures at appropriate intervals and found 
to contain newly-formed mucopolysaccharide believed to 
be hyaluronic acid. The evidence for hyaluronic acid in 
the culture medium consisted of demonstrating turbidity 
with acidified albumin which could be prevented by 
previous treatment of the used culture medium with 
either testicular or bacterial hyaluronidase. Hexosamine 
analyses, done by a modified Sundblad technique, also 
indicated the presence of mucopolysaccharide. The data 
indicate that synovial tissue of widely varying ages, 
supported by a simplified medium, is capable of in vitro 
synthesis of hyaluronic acid. 


Discussion: Dr. KARL MEYER (New York, N.Y.): I 
noticed that you said there was no other report of un- 
equivocal hyaluronic acid synthesis in tissue culture. I 
recollect two papers in which synthesis of hyaluronic acid 
by fibroblasts in tissue culture was demonstrated, one by 
Grossfeld, Meyer, and Godman (1955), the other by 
Kling, Levine, and Wise (1955). Kling as well as our 
group used embryo extract with one exception. In some 
experiments mentioned in the Table of our paper, 
hyaluronic acid, or rather a substance giving reactions of 
hyaluronic acid was produced by fibroblast grown in a 
completely synthetic medium, namely, Parker medium 866. 

We have also shown by isolation of hyaluronic acid 
that not more than approximately one-tenth of the total 
hyaluronic acid isolated in growing cultures could have 
come from the medium used (Bassett and Meyer, 1956; 
Grossfield, Meyer, and Godman, 1956). There is, of 
course, some hyaluronic acid present in the embryo 
extract. Such experiments were done with rat sub- 
cutaneous tissue, with embryonal human long bone, with 
membranous bone, and with some other tissues. In the 
experiment with Parker’s medium, it was noticed that the 
cultures after a few transfers die out. Before that they 
stop producing hyaluronic acid as determined turbido- 
metrically. 

I should like to make another comment. If I under- 
stood you correctly, the fluids with the medium you used 





* Fellow of the Arthritis and Rheumatism Foundation. 








sometimes failed to give a significant turbidity. We also 
have observed, in at least one instance, failure of the 
production of turbidity with cultures which on isolation 
contained a fraction containing significant amounts of 
uronic acid and hexosamine. We believe that this 
fraction represents a low molecular hyaluronic acid or an 
oligosaccharide. 


Dr. Castor: With regard to the turbidometric method, 
the medium which we used was 20 per cent. human serum 
and 80 per cent. synthetic diluent with approximately 
1 per cent. albumin. This was acidified with a 1 M 
acetate buffer solution of pH 4-2. In the control 
medium, that is, the initial medium which has not 
supported in vitro cell growth, there was no detectable 
turbidity. 

The procedure followed for turbidometric measure- 
ments was to divide a given sample into two tubes; in 
one a buffer was placed and in the other buffer containing 
50 turbidity reducing units (TRU) of hyaluronidase. 
These tubes were incubated at 37°C. for 30 min. and then 
acidified with the 1 M acetate buffer to develop turbidity. 

The difference in optical density between the hyalu- 
ronidase-treated and the buffer-treated sample was then 
plotted against a standard curve of hyaluronate which 
had been run by the same turbidometric method. 


Dr. THomas G. KANTOR (New York, N. Y.): In studies 
with Dr. Robert Ward and Dr. George Pappas, we found 
essentially the same condition as Dr. Castor’s with a 
synthetic medium employing thirty components of amino 
acids, enzymes, and vitamins. There was a non- 
dialysable hexosamine-containing material produced by 
chick fibroblast cultures over a period of 2 weeks. We 
found, however, that, in relation to the turbidometric 
method, although hexosamine would increase over a 
2-week period in almost all the cultures, whether we got 
a turbidity or not depended on whether the material was 
dialysable or not. I wonder if some of Dr. Castor’s 
materials were dialysable and whether those materials 
which lost a lot of hexosamine by dialysis would give you 
as much turbidity as would those which lost little or none. 


Dr. Castor: In answer to your question regarding the 
dialysability of this material, some of the samples were 
dialysed and the turbidogenic material was not appreci- 
ably dialysable. The reason for the difference between 
the values calculated by the hexosamine method and by 
the turbidometric method on a given sample cannot be 
settled at this time. Conceivably, the reason for the 
lower value obtained by the hexosamine method may be 
the degradation of the standard hyaluronate used in 
preparing the standard curve. Perhaps the standard 
curve material may produce less turbidity per unit of 
hexosamine than the material synthesized by the culture 
medium. On the other hand, a non-hexosamine-con- 
taining mucopolysaccharide in the culture medium may 
explain this difference. 


Dr. ALBERT DorFMAN (Chicago, Iil.): 1 am a little 
surprised that the values for hexosamine did not indicate 
a higher mucopolysaccharide content than that obtained 
by the turbidometric method. In such a complex 
medium there are undoubtedly compounds other than 
hyaluronic acid which contain hexosamines. The 
turbidometric method, although quantitative in pure 
solutions of hyaluronic acid, is not reliable in crude 
tissue extracts. 


Dr. Morris ZirF (New York, N.Y.): The question 
arises whether the composition of the medium influences 
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the type of mucopolysaccharide synthesized. \so | 
wonder whether, if you cultured cells from othe: sources 
than synovial membrane, you would obtain cho. droitiy 
sulphate plus hyaluronic acid or hyaluronic acid «one 

Dr. CHARLES RAGAN (New York, N.Y.): Dr. Meyer 
forgot to mention the culture of subcutaneous tissye 
fibroblasts. These have produced chondroitin sulphate 
C as well as hyaluronic acid. The disturbing thins to me 
is that, when all these various tissues are isolated from 
different in vivo sources, they act alike and look alike jy 
vitro. They may be undergoing a process of de-differ. 
entiation. 
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Studies on Hyaluronic Acid Synthesis by Human Synoyiai 
Tissue Slices. By K. LEMONE YIELDING, Gorpoy 
M. TOMKINS, and JosePH J. BUNIM, Bethesda, Md. 
Studies of synovial fluid suggest that certain changes in 
the structure or metabolism of hyaluronic acid are 
characteristic of rheumatoid arthritis. Such findings have 
prompted this study of the synthesis of hyaluronic acid 
by articular tissues. Human synovial tissue slices were 
incubated for periods up to 3 hours in Kreb-Ringer’s 
phosphate buffer containing uniformly labelled glucose. 
C'. After incubation, the tissue was extracted with 
sodium acetate pH 9. The extract was acidified and 
ethanol added to yield a precipitate, which, after thorough 
washing, was extracted with sodium acetate. The latter 
extract containing hyaluronic acid showed significant 
non-dialysable radioactivity, which was resistant to 
further dialysis after trypsin digestion and remained 
soluble after protein denaturation by organic solvents 
Like hyaluronic acid, all the radioactivity was precipit- 
able with acid haemoglobin, whereas, after incubation 
with hyaluronidase, only 24 per cent. was precipitable 
under the same conditions. When subjected to paper 
electrophoresis at pH 5, where chondroitin sulphuric acid 
and hyaluronic acid are easily separated, the radioactivil 
exhibited the same mobility as hyaluronic acid. 
Analysis of an acid hydrolysate revealed 52:6 per cent 
glucuronic acid and 42-3 per cent. n-acetylglucosamine 
These components when isolated showed relativel 
greater specific activities for hexosamine than for glucu- 
ronic acid. 
It is hoped that further studies employing this technique 
will afford a better insight into the intermediary meta- 
bolism of mucopolysaccharides in rheumatoid arthritis. 


Discussion. —Dr. CHARLES RAGAN (New York, N.Y.) 
I should like to confirm what Dr. Yielding has inferred 
regarding tissue culture studies. Synovial tissues from 
patients with rheumatoid arthritis, after long periods o! 
growth, produce and look exactly like synovial tissues 
from normal subjects and from rats. Again, we may be 
faced with the problem of de-differentiation. 


Dr. CURRIER MCcEwEN (New York, N.Y.): How long 
was it possible to keep up the incubation of slices? 


Dr. YIELDING: 3 hours was our maximum time. In 
one time study we took equal aliquots at 30 minutes, 
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and 3 hours. It seemed that at 3 hours the rate 


ou 
, hesis was beginning to level off, but the rate was 
apparently linear up to that time. We felt that a 3-hour 
period was convenient for our use, since we did not have 
to worry about the problem of bacterial contamination 
and we obtained a favourable yield of fluid. 


Dr. KARL MEYER (New York, N.Y.): I think this is a 
very significant contribution to the problem of the bio- 
synthesis of hyaluronic acid. I am rather astonished at 
your discrepancy between the quantity of glucuronic acid 
and the activity of the hexosamine, and I believe this 
ought to be studied further. Of course, one may have to 
consider the possibility that the product synthesized in 
vitro is not a normal polysaccharide formed by the poly- 
' merization of a repeating disaccharide unit. Perhaps 
this possibility could be tested by exhaustive hydrolysis 
of the product by testicular hyaluronidase followed by the 
isolation of the tetrasaccharide units and then degrading 
these further by stepwise degradation with §-glucuroni- 
dase and f-hexosaminidase. Another method might be 
' the hydrolysis of the polysaccharide with bacterial 
hyaluronidase which with normal hyaluronic acid gives 
quantitatively a 4-5 unsaturated disaccharide. Such a 
comparison of your polysaccharide with known hyalu- 
ronic acid might be interesting. 


Dr. YIELDING: The difference in specific activities of 
the hexosamine and glucuronic acid has been of consider- 
able interest to us, too. This may reflect a difference in 
the precursor pool size, since the incubations were brief 
in time. It would be of interest to observe the relative 
specific activities in relation to time. 


PRESIDENT ROBINSON: I cannot introduce the next 
paper without calling the attention of the American 
Rheumatism Association to the recent recognition of Dr. 
Karl Meyer’s pioneering work in connective tissue disease 
and connective tissue chemistry, as evidenced by the 
recent joint Lasker Award to him and to Dr. F. O. Schmitt. 
| know I am expressing the feelings of the entire member- 
ship when I congratulate Dr. Meyer. 


Dr. KARL Meyer: Thank you very much, Dr. Robin- 
' son, for your kind words. I only want to say that, of 
» course, the recognition which has come to me was in 
great measure due to the excellent collaborators which I 
have had in the past and still have at present with me in 
our laboratory. 


— 


Chondroitin Sulphate B and Heparitin Sulphate. By 
KARL MEYER, PHILIP HOFFMAN, and ALFRED LINKER, 
New York, N.Y. 

Studies on the nature and distribution of acid muco- 
polysaccharides in connective tissue have been continued, 
especially on chondroitin sulphate B and on a poly- 
saccharide which we have named “heparitin sulphate”’. 
Differences in optical rotation, in colour reactions, and in 
} enzymatic hydrolysis clearly distinguish chondroitin 





sulphate B from other chondroitin sulphates. The pre- 
dominant uronic acid of B has been recognized as L 
iduronic acid, the 5-epimer of D-glucuronic acid. Chon- 
droitin sulphate B is the predominant mucopoly- 


saccharide of pig and ox hide and of ligamentum nuchae. 
In split ox hide it occurs mainly in the middle and flesh 





129 


layer. It also has been shown to be identical with the 
so-called B heparin of beef lung. Furthermore, it has 
been isolated from the urine of one case of gargoylism. 
Heparitin sulphate is a monosulphated and (partially) 
N-acetylated mucopolysaccharide related to heparin. It 
has been obtained from amyloid and from bovine and 
human aorta. Heparitin sulphate is hydrolysed by the 
heparin-adapted enzyme of Payza and Korn (1956). 


Discussion.—Dr. ALBERT DoRFMAN (Chicago, IIl.): 
First, as far as the rate of sulphuric acid B, I should like 
to confirm for the most part what Dr. Meyer has said. 

We also have been able to isolate iduronic acid and to 
carry the characterization one step further, and that is the 
reduction of the acid to idose or a mixture of idose and 
idosan which would be obtained from this compound. 
Our work has been done with a preparation obtained from 
Winterstein. Weso far have not found evidence that has 
convinced us that the pure polysaccharide contains 
glucuronic acid. 

I should like to comment also on Dr. Meyer’s brief 
mention of gargoylism. As he knows, we have been 
interested in this problem for the last year and reported 
our work in a discussion last June at a Mucopolysac- 
charide Metabolism Conference (Cifonelli, Ludowieg, 
and Dorfman, 1957). We have isolated large amounts 
of polysaccharide in the urine of these patients. We 
have now been able to examine two different patients 
and have found mucopolysaccharide in the urine of both. 
The substance has been identified as chondroitin sulphuric 
acid B. 

Finally, I should also like to comment briefly on the 
question of the anticoagulant properties of this com- 
pound, since I think these are of some considerable 
biological interest. Marbet and Winterstein (1951) 
reported originally that this substance has a small degree 
of heparin-like action. Dr. Grossman, in our labora- 
tory, has studied this question extensively (his manuscript 
is now in press), and has found that the antithrombic 
activity is highly dependent on the conditions of the 
assay, particularly the concentration of thrombin. At 
low thrombin concentrations this compound is more 
active than heparin, and at high thrombin concentrations 
it loses almost all its activity. In addition, at high 
thrombin concentration, it is able not only to neutralize 
the antithrombin effect of normal plasma but also partially 
to neutralize the antithrombin effect of mixtures of 
heparin and plasma. 


Dr. WARD PIGMAN (Birmingham, Ala): The Masamune 
group in Japan has isolated another uronic acid, galact- 
uronic acid, from a number of animal tissues (Masamune, 
1949). I wonder whether you have ever run into this and 
whether you have looked for it. 


Dr. MEYER: Yes, we have looked for it. Masamune 
for some time claimed that the uronic acid of hyaluronic 
acid was galacturonic acid on the basis of some colour 
reactions. Later he or his students claimed that the 
uronic acid of the acid polysaccharide of hog gastric 
mucosa was galacturonic acid. I do not believe that 
there is at present any evidence for the occurrence of 
galacturonic acid in any mammalian tissue. Dische 
reported some years ago that heparin gives a colour 
reaction for galacturonic acid. This, of course, does not 
mean that heparin contains a galacturonide, especially 
since the publication of Wolfrom in which chemical data 
were presented indicating glucuronic acid as the uronide 
of heparin. It would be desirable, however, to obtain 
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further independent data on the nature of the uronide of 
heparin. 
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Some Effects of ‘‘Viscosity’? on the Electrophoretic 
Analysis of Human Synovial Fluid and Blood Serum. 
By Davip PLATtT,* WARD PIGMAN, and FRANCIS 
PATTON, Birmingham, Ala. 

Human synovial fluid is highly “viscous”, but, as shown 
previously and in the present work, does not behave as an 
ideally viscous fluid. Although electrophoretic analyses 
have been reported earlier for synovial fluid, very little is 
known of the effect of viscosity on the electrophoretic 
behaviour of large molecules, especially in the complex 
systems occurring in blood serum and synovial fluid. 

The present study reports some of the effect of 
**viscosity”’ on the electrophoretic mobilities of the differ- 
ent components of blood serum and synovial fluid. For 
this work the following general procedures were followed: 

(1) The addition of a  viscosity-increasing agent 
(methylcellulose); 

(2) The treatment of the fluids with hyaluronidase; 

(3) The analysis of fluids having a wide range of 
apparent “‘viscosity”’; 

(4) The analysis of fluids of different degrees of dilution. 

The electrophoretic analyses of the untreated fluids, at 
pH 8-6 in veronal buffer, indicate that the absolute 
mobility of the hyaluronic acid component remained 
unchanged over a wide range of apparent “‘viscosity”’. In 
contrast, the absolute mobility of the protein com- 
ponents increased as the apparent “viscosity” increased. 
When methylcellulose was added, the absolute mobility 
of all the components moving in the viscous medium was 
markedly decreased. 

When the synovial fluids were treated with hyaluroni- 
dase, the mobility of the hyaluronic acid component was 
similar to the value obtained for the untreated fluid, but 
the mobilities of the protein components changed to 
values similar to those for blood serum. The 7 com- 
ponent, previously reported, completely disappeared upon 
hyaluronidase treatment. Since its mobility was between 
that of hyaluronic acid and albumin, the 7 component 
appears to be a hyaluronic acid-protein complex, which is 
readily broken by hyaluronidase. Dilution of synovial 
fluid caused a decrease in the absolute mobility of the 
protein components. 

Since an increase in “‘viscosity’’ would be expected to 
cause a lowering of the absolute mobilities, as was found 
by the addition of methylcellulose; hyaluronic acid 
apparently complexes in some manner with some of the 
proteins under the usual conditions of electrophoresis. 
The formation of “‘complexes” may increase the absolute 
mobility of protein components and appears to be 
responsible for the appearance of the 7 peak. 





* Pre-doctoral Research Fellow of the Arthritis and Rheumatism 
Foundation and also supported by a grant from the National Institute 
of Arthritis and Metabolic Diseases of the National Institutes of 
Health, Public Health Service, Bethesda, Md. 
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Discussion.—Dr. MARIAN W. Ropes (Boston, ° ‘ass.): 
I am fascinated by the appearance of a com) onent 
between hyaluronic acid and albumin. I think this adds 
a little more weight to the likelihood that there is ap 
association of protein and hyaluronic acid in sy novia} 
fluid. However, I think the interpretation of an inter. 
action between the protein and hyaluronic on the basis 
of the changes in mobility seems unwise. Surely, until 
one has used highly viscous substances with various 
changes it would be unwise not to interpret the changes 
as being caused physically by the viscous substance rather 
than as due to any complex formation. 

It would be interesting, I think, to use highly viscous 
substances of various changes; I judge that this has not 
been done, and I should like to ask whether it has 


Dr. Piatt: As further evidence for our proposa! of an 
interaction between hyaluronic acid and the proteins, | 
should like to briefly discuss the effect of hyaluronidase 
on the electrophoretic analyses. The variation in some 
of the points presented on the graph seem to be greater 
than would be expected. These points are the values of 
the protein components of the hyaluronidase treated 
synovial fluids. Regardless of the viscosity of the 
samples analysed, the hyaluronidase-treated fluid protein 
components had mobility values similar to those of 


serum. In the untreated fluids the mobility value of the 
proteins appeared to depend on the viscosity of the 
sample. 


This would seem to indicate that the enzymatic treat- 

ent disrupted some type of interaction between hyalu- 
ronic acid and the protein, and increased the mobility o! 
the protein. 

We have not tried any viscous materials other than 
methylcellulose. 


Dr. David HAMERMAN (Bronx, N.Y.): Did you try 
electrophoretic studies at pH values other than 8-6? It 
would be of interest to study the migration of hyaluronate 
and the 7 component at an acid pH, say 6 or 5-5, but not 
acid enough to make a mucin clot. Hyaluronate would 
retain its negative charge at this pH. It would also be of 
interest to see whether, at pH ranges of 9-10, the supposed 
protein-hyaluronate complex could be broken and what 
the electrophoretic pattern would be like then. 

Secondly, when the 7 component was made to dis- 
appear upon addition of hyaluronidase, was there an 
increased increment of “‘free’’ hyaluronate in the electro- 
phoretic pattern? 


Dr. PLatTT: Veronal buffer, pH 8-6, ionic strength 0:1, 
was the only buffer used in this investigation. In our 
preliminary investigations, we tried phosphate buffers at 
PH 6 to 7:6 and a veronal-sodium veronal-sodium 
chloride buffer, pH 8, and concluded that the straight 
veronal-sodium veronal buffer, pH 8-6, gave us the best 
resolution of the protein components. 

In answer to the second question, we did not attempt 
to do any quantitative recovery after hyaluronidase 
treatment. However, the hyaluronic acid peak, which 1s 
a sharp spike in the very viscous fluids, was not changed 
to any great extent by the enzyme. 


Dr. J. H. FESSLER (Boston, Mass.): | am interested in 
these interactions of hyaluronic acid and protein. It 
seems that such interactions can be classified into two 
groups: one consisting of hydrodynamic interactions and 
the other involving some type of firmer binding. 

I wonder whether you studied the 7 component after 
isolation. Ogston and Stainer (1952) isolated a hyalu- 
ronic acid-protein complex by a process of filtration on 











sinte 
elect 
sing! 
hyd: 
ther: 
actio 
com} 


Di 
iS ea 
hyali 
than 
be di 


Dt 
ques! 
The « 
expel 
the o 
the |i 
With 
limite 
natu! 
dowr 
limite 
of hy 
the n 
VISCO 


Dr 
units 
extre! 
veror 
the e 
hyalu 
bated 
cond 

We 
beha\ 
were 
were 
the p 
of the 

We 
comp 
dilute 
2 mi. 
the fi 
analy 


Dr 
fluid, 
hyalu 
Our r 
othe! 
that \ 
was fr 
this si 
and a 
held 
wishe 
resul 
is mo 
it hol 

The 
idea 


cept 
con 
soluti: 








as ww ePer 


in 


se 
ne 
er 
of 
ed 
he 


of 
he 
the 


at- 
lu- 
Ol 


try 

It 
ate 
not 
uld 
e of 
sed 
shat 


dis- 
- an 
tro- 


0-1, 
our 
rs at 
ium 
ight 
best 


‘mpt 
dase 
ch is 
nged 


od in 
It 
two 

5 and 


ifter 
yalu- 
yn on 











sintered glass filters, and I believe that in exploratory 
electrophoresis experiments this complex migrated as a 


single component. A more definite linkage than just 
hydrodynamic interaction would seem to be involved 
there. Have you any views on the nature of the inter- 
action between hyaluronic acid and protein in the 7 
component ? 


Dr. PLatr: I do not know. It seems to be one which 
is easily broken down. Extremely mild treatment with 
hyaluronidase reduces the viscosity of the fluid to less 
than half its original value and the 7 peak can no longer 
be detected by electrophoresis. 


Dr. KARL MeEyeR (New York, N.Y.): I have two 
questions. First, did you do any dilution experiments ? 
The other has to do with the condition of your enzymatic 
experiments. I presume your hyaluronidase units are in 
the order of magnitude which are customarily defined in 
the literature as viscosity reducing or turbidimetric units. 
With only a few such units, you can only expect a very 
limited breakdown of hyaluronic acid especially in a 
natural medium such as synovial fluid where the break- 
down is inhibited. In sucha fluid you will find the action 
limited to the highest molecular weight or size fractions 
of hyaluronic acid, that is, you would find an effect on 
the most viscous fractions and none or little on the less 
viscous fractions. 


Dr. PLATT: We used the standard turbidity reduction 
units. The conditions for the treatment were two: for 
extremely mild treatment the fluids were diluted with the 
veronal buffer and incubated for 2 hours at 30° C. with 
the enzyme; for a more drastic treatment, we added the 
hyaluronidase directly to the undiluted fluid and incu- 
bated itat 37°C. We were thus able to obtain the desired 
conditions. 

We did study the effect of dilution on electrophoretic 
behaviour at the ascending boundary, and the results 
were similar to those already described. As the fluids 
were diluted the viscosity decreased and the mobility of 
the protein components decreased, whereas the mobility 
of the hyaluronic acid remained virtually unchanged. 

We have not studied the effect of dilution on the 7 
component. However, it is of interest that, in one fluid 
diluted with two volumes of buffer and analysed in the 
2 ml. cell, the component was not detectable, but when 
the fluid was diluted with four volumes of buffer and 
analysed in the 6 ml. cell the s component was present. 


Dr. PIGMAN: In the normal electrophoresis of synovial 
fluid, the viscous component is hyaluronic acid, and 
hyaluronic acid is the most rapidly moving component. 
Our results indicate that in its movement it is pulling the 
other components with it. In the experimental situation 
that we had with the blood sera, the viscous component 
was methylcellulose, which was virtually immobile. In 
this situation the blood serum components were moving, 
and as our experimental results showed they were being 
held back by the viscous component. However one 
wishes to interpret the cause of the viscous effect, its 
result is simply to pull the other molecules along when it 
is moving. When the viscous component is stationary, 
it holds the other molecules back. 

The problem is how to interpret these results. 
ideas 
cept 


Most 
about viscosity are based on hydrodynamic con- 
There is a need for interpretations based on 


concepts of molecular interactions and the structure of 
Perhaps there are some underlying principles 


solutions. 
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which would interrelate viscous, electrophoretic, and 
ultracentrifugal behaviour. 
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The Occurrence of Rheumatoid Arthritis and Diffuse 
Fibrinoid Diseases in Patients with Congenital and 
Acquired Agammaglobulinaemia. By Ropert A. 
Goop, JEROME ROTSTEIN, and WILLIAM F. MAzzI- 
TELLO, Minneapolis, Minn. 

Although numerous theories concerning the aetiology 
and pathogenesis of rheumatoid arthritis and other forms 
of the so-called fibrinoid (collagen) diseases have been 
proposed, no clear delineation of their essential nature 
has been forthcoming. Prominent among the theories of 
aetiology and pathogenesis of these diseases have been 
those implicating hypersensitivity, the formation of anti- 
body, and disturbances of gamma globulin metabolism. 
We have had three cases of rheumatoid arthritis among 
our patients with agammaglobulinaemia. In each the 
manifestations of the joint disease typical of rheumatoid 
arthritis. Each had complete agammaglobulinaemia as 
revealed by both zone and free electrophoretic study of 
the serum. In addition, complete immunological un- 
responsiveness was demonstrated in two and profound 
immunological inadequacy in a third after intensive 
antigenic stimulation with a wide variety of antigens. 
Detailed study of case reports of patients with agamma- 
globulinaemia showed arthritic manifestations to be a 
common feature. In at least five additional cases in the 
literature, manifestations are reported suggestive of 
rheumatoid arthritis. 

Other forms of fibrinoid disease were also observed in 
agammaglobulinaemic patients. Hansen ef al. studied 
a patient with agammaglobulinaemia who had dermato- 
myositis; Van Gelder studied a case of agammaglobulin- 
aemia with scleroderma. Finally, we have recently 
studied tissues of a patient with presumed agamma- 
globulinaemia who died of a disease morphologically 
definable as generalized collagen disease or disseminated 
lupus erythematosus. 

These observations suggest the conclusion that ana- 
phylactic or classical immunological mechanisms are not 
basic to the occurrence of rheumatoid arthritis or other 
members of the fibrinoid disease group. They also 
indicate that excessive production of gamma globulin 
often observed in patients with fibrinoid diseases is a 
concomitant event and is not basic to the aetiology or 
pathogenesis of these diseases. 


Discussion.—Dr. WILLIAM J. KUHNS (Pittsburgh, Pa): 
Were any of the serological tests that are customarily 
employed in rheumatoid arthritis carried out on these 
patients? TI refer to such tests as the sheep cell agglutina- 
tion test or the latex-fixation test. 

Was the possibility considered that toxic agents 
liberated during repeated infections had any bearing upon 
the episodes of arthritis without any particular relation 
to the absence of gamma globulin? 


Dr. ROTSTEIN: Through the courtesy of Dr. John 
Vaughan, of Richmond, Virginia, serological tests were 
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performed on these three patients. The first was that 
with the F2 fraction plus the rheumatoid serum; there 
was no sedimentation. The second was conducted with 
sheep erythrocytes sensitized with rabbit antibody; there 
was no precipitation. The third was carried out with 
Rh-positive red cells coated with Rh-positive antibody; 
there was no precipitation. There was no inhibition for 
either system. 

We have considered Dr. Kuhns’ idea very carefully. 
The patients presented by us at this meeting met every 
criterion for rheumatoid arthritis that has been estab- 
lished by the American Rheumatism Association. In 
addition, no patient had a decrease in arthritic mani- 
festations when treated with antibiotics. When fever 
occurred the joint symptoms and signs cleared. When 
jaundice occurred in the first patient, the arthritis abated, 
as Hench’s observations led us to believe that it would. 
A consultant rheumatologist saw the patients and con- 
curred in the diagnosis of rheumatoid arthritis. There- 
fore we accept all these patients as cases of rheumatoid 
arthritis. These cases were not associated with overt 
infection and at this time we know of no evidence that 
rheumatoid arthritis is associated with the liberation of 
toxic elements after infection. 


Dr. JOHN H. VAUGHAN (Richmond, Va): Dr. Rotstein 
has already referred to a possibility of delayed hyper- 
sensitivity mechanisms. Did you report testing these 
patients with tuberculin or other bacterial antigens ? 


Dr. RortstTEIN: The first patient, who died, was not 
tested to tuberculin. The other two had a negative 
tuberculin test. Both had positive skin reactions to 
2,4 dinitrofluorobenzine. 


Dr. MELVIN H. KAPLAN (Boston, Mass.): Would you 
elaborate on the extensiveness of the fibrinoid degenera- 
tion seen in the synovial tissues of these patients? 

Secondly, would you conclude, as a result of your 
findings in this type of arthritis, that a primary considera- 
tion be given to the role of tuberculin-type hypersensitivity 
in rheumatoid arthritis, in general, to the exclusion of 
anaphylactic or circulating antibody? 


Dr. ROTSTEIN: Many patients, who are labelled as 
agammaglobulinaemic do have, by immunochemical 
determination, a small amount of gamma globulin and 
are truly hypogammaglobulinaemic. However, two of 
our three patients were truly agammaglobulinaemic as 
shown by immunochemical methods. Therefore, we 
believe that we have shown that those antibodies which 
are contained in the gamma globulin fraction of the serum 
proteins are not basic to the aetiology of rheumatoid 
arthritis. 


Dr. GERALD P. RODNAN (Pittsburgh, Pa): Was a 
search made for L.E. cells and were the serum uric acid 
concentrations estimated in these patients? 


Dr. RotstTEIN: All the patients had bone marrow and 
peripheral blood lupus cell tests; all were negative. Uric 
acid determinations were done in all instances; none were 
elevated. 


Dr. THEODORE B. BAYLES (Boston, Mass.): 1 have 
discussed with Dr. Craig of Dr. Janeway’s group the 
patients with arthritis associated with agammaglobulin- 
aemia, and Dr. Peter Kulka has reviewed the biopsy 
material. It seems to me that, at this point, knowing 
little about agammaglobulinaemia but a little more about 
rheumatoid arthritis, I should prefer to reserve a final 
decision whether this is rheumatoid arthritis or not. 
From what I have seen and can find out, I should be 


unwilling to accept the idea that this is a hor: fide 
rheumatoid arthritis in children. 


THomMAsS McP. Brown (4rtlington, Va): 1 \ onder 
if Dr. Rotstein has any way of determining whether 
there are any fixed tissue antibodies of any sor! that 
could be measured. It seems unwise to me to conclude 
that circulating antibodies must be necessary to create 
a state of hypersensitivity. Certainly they aren't jp 
tuberculosis as far as we know. I know of no good 
method of excluding the point of the pH in the fixed tissye 
antibodies, even in the absence of circulating ones. | 
think it is dangerous to jump to the conclusion that 
hypersensitivity does not operate because circulating 
gammaglobulin is absent. 


Dr. ROTSTEIN: At the end of our paper we stated 

“The recent demonstration that patients with agamma- 
globulinaemia possess the ability to develop a delayed 
type of allergy would make it seem unwise to discard, 
without further evidence, the hypothesis that all, or any, 
of these diseases may be due to some kind of allergic 
reaction, even though they do occur together with 
agammaglobulinaemia.”’ 

Therefore we are agreed that hypersensitivity of some 
type may be basic to the aetiology of rheumatoid 
arthritis. 

Lawrence and Pappenheimer (1956) is the most 
advanced study of the antibodies involved in the delayed 
type of allergy. With the most careful methodology they 
could not measure this type of antibody. In Dr. Good's 
laboratories we have not yet pursued this type of work. 


Dr. SIDNEY Coss (Pittsburgh, Pa): Might there not be 
another interpretation of this information? Several 
years ago we called attention to the fact that patients with 
rheumatoid arthritis more commonly die with infections 
than people in the general population. Here we have a 
group of people who had an enormous number of infec- 
tions, and it occurs to me this association seen in two 
different situations may play a role which is not obvious 
to us at the moment and is perhaps unrelated to the 
phenomenon of agammaglobulinaemia, except in so far 
as it permits large numbers of infections. 


Dr. ROTSTEIN: We have thought about this. One of 
our thoughts has been that the gamma globulin which 
becomes elevated in rheumatoid arthritis may not be an 
effective gamma globulin. 


Dr. JOSEPH J. BUNIM (Bethesda, Md): Certainly the 
question uppermost in most people’s minds was whether 
this was indeed rheumatoid arthritis. I think we ought 
to point out that, although it is unquestionably true that 
patients with rheumatoid arthritis who develop jaundice, 
enjoy a remission in most instances, it does not necessaril) 
follow that amelioration during the jaundice is a specific 
diagnostic point in favour of rheumatoid arthritis. | 
recall that in his original papers on this subject Hench 
stated that a few patients with rheumatic disease other 
than rheumatoid arthritis also enjoyed remissions or 
improvement in their clinical state when suffering from 
jaundice. 


Dr. PHILIP R. TROMMER (Philadelphia, Pa): Inasmuch 
as there has been an increasing evidence in the literature 
of a correlation of blood groups with disease states, | was 
wondering whether blood typing was done of these 
patients, so that it could be used for future reference 
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Dr. RoTSTEIN: Unfortunately, I do not have that data 
with me. It will be included in a paper now in the press 
(Good, Rotstein, and Mazzitello, 1957). 

Dr. CURRIER MCEwEN (New York, N.Y.): I have been 
looking forward to hearing this paper ever since I saw the 
abstract. I was present at the meeting last May at which 
Dr. Janeway reported some patients with agamma- 
globulinaemia and arthritis. I believe his designation 
of it as “undiagnosed joint disease”’ is preferable to calling 
it “rheumatoid arthritis’. It would be most unwise of 
me to say it isn’t rheumatoid arthritis; but like Dr. Bayles 
| wish to raise the question. Dr. Janeway’s description 
of the cases he reported last year left some doubt whether, 
even clinically, they warranted the label of rheumatoid 
arthritis. I am particularly interested in the data just 
reported by Dr. Vaughan that the sheep cell erythrocyte 
agglutination tests were negative in these patients, even 
when done by the inhibition technique. 

Dr. Ziff will point out a little later in this meeting that 
patients with Marie-Striimpell spondylitis, Reiter’s 
syndrome, and arthritis accompanying mucous colitis and 
psoriasis also fail to show the sheep cell agglutination 
phenomena even though they do have gamma globulin. 
The sheep cell factor, like the L.E. factor, apparently 
appears in the gamma globulin fraction of the serum. If 
the patients reported by Dr. Rotstein truly have rheuma- 
toid arthritis, it will be clear that the sheep erythrocyte 
agglutinating factor is not a necessary concomitant of 
that disease. 

However, | would suggest that, until we really know 
the nature of the arthritis accompanying agamma- 
globulinaemia, we shall not contribute to clarification by 
labelling it rheumatoid arthritis. I believe it would be 
wiser to consider this form of joint disease as similar to 
rheumatoid arthritis but not necessarily the same thing. 

Dr. JOSEPH E. WARREN (Pittsburgh, Pa): I just want to 
know how great an increase there was in mucoproteins 
or alpha-globulins in these patients; was it very marked? 

Dr. Rotstein: Each of our cases had an increase in 
the alpha-2 globulin. 


Dr. CHARLES RAGAN (New York, N.Y.): I have to 
disagree with Dr. McEwen and Dr. Bayles. If we plan 
to act on the basis of Dr. Rope’s committee’s recom- 
mendation, these patients do have rheumatoid arthritis. 
If we are going to say that they do not have rheumatoid 
arthritis, every other paper on the programme concerned 
with rheumatoid arthritis most be modified. By the 
definition of Dr. Rope’s committee, these children have 
rheumatoid arthritis. 

One reason why Dr. Janeway said he felt they might 
not have rheumatoid arthritis was that they did not 
complain of pain. In our experience, this is not un- 
common in Still’s disease. Far-advanced disease may 
exist without a history of pain. 

| should like to point out that, even with complete 
absence of gamma globulin by paper electrophoresis, 
there may still be some present. Agammaglobulinaemia 
should be characterized by name—agammaglobulinaemia 
by paper electrophoresis or by immunochemical methods. 

Dr. ROTSTEIN: By immunochemical methods one 
patient had a minute amount of gamma globulin; two 
had none. 


Dr. Paut J. BILtKA (Minneapolis, Minn.): 1 think I 
should like to add a comment to Dr. Ragan’s. As the 
person who examined the first patient in Dr. Rotstein’s 
paper, I can say he had all the classic clinical signs of 
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rheumatoid arthritis. If we are going to question that, 


[I must agree with Dr. Ragan that we shall have to 
question every paper presented here, now, in the past, 
and in the future, concerning rheumatoid arthritis! 


Dr. HARRY BARTFELD (New York, N.Y.): The patients 
described may well have rheumatoid arthritis. It has 
been reported that 5 per cent. of patients having this 
disease in an active form have a normal sedimentation 
rate. Itis possible that these patients may have agamma- 
globulinaemia or hypoglobulinaemia. Similarly, authen- 
tic cases of rheumatoid arthritis have a negative sensitized 
sheep cell agglutination or similar tests and these may well 
have a deficiency of gamma globulin or other blood 
proteins. 
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An Estimate of the Prevalence of Rheumatoid Arthritis in 
Pittsburg. By SIDNEY Coss, JosEPH E. WARREN, 
WILLIAM R. MERCHANT, and DONOVAN J. THOMPSON, 
Pittsburgh, Pa. 

Using the criteria for rheumatoid arthritis adopted last 
spring by this association we have been able to make the 
following estimates of the prevalence of this disease for 
the Arsenal Health District of Pittsburgh: 

Definite 
Probable+ Definite 
Possible + Probable+ Definite 


These estimates are based on a carefully studied sample 
of 798 individuals who were selected as a stratified random 
sample from the district, the total population of which is 
about 80,000. 

Further estimates indicate that the preponderance of 
females suffering from this disease is more striking among 
sufferers from the severe forms than from the mild form, 
and similarly that the prevalence of the severe forms 
increases rapidly with age, though there is relatively little 
change with age for the mild form. The most interesting 
finding is the increase in prevalence with changing 
marital status. It seems that married persons are more 
often affected than single persons, and persons who are 
separated, divorced, or widowed are more affected than 
those who have remained married. This is true even 
when the rates are adjusted for the obvious age differences 
between the three groups. Another important finding 
is that the prevalence rates go up to approximately double 
when they are based on two examinations instead of only 
one. This is because the fluctuations of the disease 
frequently do not permit an adequate diagnosis on the 
basis of one examination. 


0-7 per cent. 
2-7 per cent. 
13-9 per cent. 


Discussion. —Dr. CHARLES L. SHORT (Boston, Mass.): 
I must thank Dr. Cobb and his associates for their most 
valuable work. Studies such as these should eventually 
give us information regarding: the real rheumatoid 
arthritis, not just the rheumatoid arthritis that we see 
either in the office, the hospital, or the clinic. Up until 
now, as you all know, most of our information about the 
natural history of the disease is based upon such patients. 
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I wonder if Dr. Cobb has any data in regard the age at 


onset of the disease in these patients. I ask this because, 
if the age at onset of rheumatoid arthritis is distributed 
through all age groups, we should expect to find a rise in 
prevalence with increasing age. Is this not so? 


Dr. Coss: I am sorry to say that so far we have made 
no satisfactory analyses of the ages at onset. One reason 
was that we found it difficult to determine what comprises 
the “‘onset’’. Patients will give different points in time, 
depending on how carefully the history is taken. You 
are correct in assuming that the observed increase in the 
prevalence of the probable plus definite rheumatoid 
arthritis could merely be based on a steady incidence 
rate, unvarying with age, assuming of course that there 
are no recoveries, which means that the cases accumulate 
with time. 


Dr. Puitip R. TROMMER (Philadelphia, Pa): Had Dr. 
Cobb’s cases always lived in the Pittsburgh area, or were 
they recent emigrés into the area who had come from 
various parts of the country, other than Pittsburgh. 


Dr. RusseLt L. Cecit (New York, N.Y.): will Dr. Cobb 
elaborate a little on his interpretation of morning 
muscular stiffness. Isn’t that more likely to be just an 
age factor or possibly due to osteo-arthritis, rather than 
to rheumatoid arthritis? 


Dr. Coss: In answer to the question about migration, 
I am sorry that I do not have the figures on that in my 
head and would hesitate to reply to it. A detailed 
analysis of this and many related factors is in preparation. 

We have used morning stiffness as a criterion here 
because it is one of the definitions that were adopted by 
this Association last spring. 


Dr. JosePH J. BUNIM (Bethesda, Md): I am sure Dr. 
Cobb has given a great deal of thought to the question of 
the prevalence of rheumatoid arthritis in people below 
the age of fifteen. I wonder how we are to deal with this 
problem since it is not negligible. I believe that the 
prevalence of this condition is about one in every 
100,000 of the population. 


Dr. Coss: For the study of a disease of very low 
prevalence rate such as Still’s disease, quite different 
methods are required. One possible pattern is that 
developed for the study of multiple sclerosis. 


Results of the Sensitized Sheep Cell Agglutination Tests in 
Chronic Arthritic Diseases. By Morris ZIFF, 
GEORGES FALLET, PHILIP CARMEL, DOMINICK DITATA, 
JOSEPH LOSPALLUTO, and CURRIER MCEwEN, New 
York, N.Y. 

Previous work in this laboratory utilizing the euglobulin 
fraction of serum demonstrated the sheep cell agglutina- 
ting factor in the serum of over 90 per cent. of patients 
with rheumatoid arthritis when the euglobulin was tested 
directly, and in all patients with clinically definite rheuma- 
toid arthritis when the capacity of the euglobulin fraction 
of test sera to inhibit known positive-reacting rheumatoid 
serum was used as an index. The high incidence with 
which the sheep cell factor occurs in rheumatoid arthritis 
and the rarity of false positive tests in non-rheumatoid 
subjects indicates that its presence may be accepted as a 
specific characteristic of the disease. 

To date, negative tests, both on the euglobulin fraction 


when tested directly, and by the inhibition proc dure 
described, were given by all of seventeen patients with 
psoriasis and arthritis; 88 of 89 patients with anky| sing 
spondylitis, eleven of whom had peripheral joint iny olve- 
ment; sixteen of seventeen patients with chronic or 
or recurrent venereal arthritis; and all of six with ulcera- 
tive collitis and arthritis. Five of eighteen patients with 
systemic lupus erythematosus, however, gave positive 
tests. The patients with positive tests in the last group 
had peripheral joint involvement resembling that seen in 
rheumatoid arthritis. 

Twelve of twenty sera from patients with juvenile 
rheumatoid arthritis gave positive tests when tested 
directly on the euglobulin fraction, and all twenty gave 
positive tests when the inhibition procedure was used 

The results indicate that the arthritides studied, with 
the exception of systemic lupus erythematosus, are not 
associated with the presence of the sheep cell factor in 
the serum, even though they have some features in 
common with rheumatoid arthritis both clinically and 
pathologically. It would appear that the rheumatoid 
factor is not a by-product of chronic synovial inflamma- 
tion but is significantly related to the rheumatoid process. 


Discussion.—Dr. WILLIAM J. KUHNS (Pittsburgh, Pa): 
I gather from Dr. Ziff’s talk that he may be slightly 
haunted by the last paper, but I would certainly agree that 
the sheep cell agglutination test is an extremely valuable 
test in rheumatoid arthritis, whether or not it is directly 
related to the aetiology of the diseases. 


Dr. CHARLEY J. SMYTH ( Denver, Colo.): We have been 
interested in the test described by Dr, Ziff and associates 
and have now tested 1,300 sera from 222 patients with 
rheumatoid arthritis and various other rheumatic diseases 
and also many normal subjects. There were 93 patients 
with rheumatoid arthritis and the test was positive in 
83-9 per cent.; there were 75 patients with degenerative 
joint disease and the test was negative in 71 and positive 
in four. In six patients with Marie-Striimpell arthritis, 
the test was negative in five and positive in one; in eight 
patients with lupus erythematosus disseminatus, seven 
were positive and one was negative; in two patients with 
Still’s disease, both were negative; in 28 patients with 
rheumatic fever the test was positive in two and negative 
in 26. 

Of the patients with rheumatoid arthritis, we selected 
42 whom we were able to follow with serial tests (mini- 
mum three, maximum seven) during a period ranging 
from 6 months to 2 years. At the initial examination the 
test was positive in 88 per cent., but at the end of the 
6 months’ to 2 years’ follow-up, the number of positive 
tests gradually decreased to 71 per cent. 


Dr. CHARLES M. PLotz (Brooklyn, N. Y.): The test we 
did was positive in 10 per cent. compared with our series 
and yours with the sheep cell agglutination. 


Dr. ZirF: The results obtained in disseminated lupus 
erythematosus depend a great deal on the type of patient 
tested. In patients with severe arthritis, the incidence ol 
positive tests is high. If the degree of arthritis, past or 
present, is small, the incidence of positive tests is low 


Dr. TiBpoR BENEDEK (Chicago, Iil.): The speaker 
inferred from the result of a serological reaction that 
rheumatoid arthritis of the peripheral joints and rheuma- 
toid spondylitis (rheumatoid arthritis of the spine) are 
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two entirely different diseases. With growing methodo- 
logical knowledge, he will realize that serological as well 
as immunological reactions (like skin-testing) are the 
weakest links in the chain of aetiological evidence of the 
cause and pathogenesis of any disease. At best, they are 
equivocal. By their fallacy, though in reverse, one could 
infer that syphilis and leprosy are aetiologically and 
pathogenically identical diseases because the Bordet- 
Wassermann complement-fixation test is positive in both. 
The aetiology and pathogenesis of rheumatoid arthritis, 
peripheral and spinal, are well established, and we now 
have a firm frame of reference for the proper evaluation 
of all the serological and immunobiological findings in 
this field. The constant and continued ignorance of this 
solid frame of reference is detrimental to further research 
and to the alleviation of the suffering of those attacked 
by rheumatoid arthritis, peripheral and spinal. 


Dr. ZiFF: I think the laboratory can help to reinforce 
the clinical impression. 


Dr. CHARLES L. SHORT (Boston, Mass.): We should not 
discard the possibility that rheumatoid-like arthritis with 
psoriasis and so-called rheumatoid spondylitis may be 
variants of rheumatoid arthritis simply because of differ- 
ences in serological reactions, when the clinical similarities 
are so marked. It is more important perhaps to find 
out why these serological differences exist than to conclude 
from these findings, which I agree are important, that we 
are dealing with completely independent entities. Con- 
versely, I wonder how Dr. Ziff would explain the positive 
tests in lupus erythematosus. Do they mean that these 
patients have a coincidental rheumatoid arthritis? 


Dr. ZirF: I don’t know the answer to that question. 
I think that this problem is one of the most interesting 
challenges we shall have to deal with in the next few years. 


Dr. PHiLip R. TROMMER (Philadelphia, Pa): Since you 
have had a great deal of experience with this test, and 
since the problem of rheumatoid arthritis is early 
diagnosis, how soon do you think the test becomes 
positive in the great percentage of cases? Can the test be 
used for the early diagnosis of rheumatoid arthritis? 


Dr. ZirF: Our inhibition procedure is positive early, 
but it is a difficult test to do. The results with this 
method have convinced us that the rheumatoid factor is 
present early in the disease, though it may not be demon- 
strated easily by clinical screening procedures. 


Dr. TROMMER: What do you mean by early? 


Dr. ZirF: In ten of eleven cases in our series of less 
than 6 months’ duration, the tests were positive. Dr. 
Wallace Epstein has told us of two cases of acute rheuma- 
toid arthritis which gave positive tests on the day of 
onset. In surveying the literature and our own experi- 
ence, the question seems to be one of how much disease 
the patient shows clinically. If there are early clear-cut 
changes, it is more likely that the test will be positive 
early. Often people showing very little anatomical 
evidence of disease for years will be negative for years, 
but | must emphasize that we have found the test helpful 
again and again even in early cases. 


Dr. WALLACE GRAHAM (Toronto, Ont., Canada): Does 
the test remain positive during pregnancy ? 


Dr. ZiFF: Yes. 
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Studies on the Mechanism of the Binding of the Rheuma- 
toid Factor to Sensitized Sheep Erythrocytes. By 
GLENN M. CLARK, CHARLEY J. SMYTH, and GABRIEL 
Haisy (by invitation), Denver, Colo. 

Cohn’s Fraction III was prepared from the serum of 
ten patients with rheumatoid arthritis and was shown in 
each case to have potent activity in agglutinating sensi- 
tized sheep erythrocytes. Repeated exposure of each 
sample at 4°C. to sensitized sheep-cell stroma removed 
all agglutinating activity and a portion of the protein- 
bound carbohydrate (Shetlar). Absorption in the same 
manner with non-sensitized stroma removed only a part 
of the agglutinating activity and much smaller amounts 
of carbohydrate. Fraction III from patients without 
rheumatoid arthritis showed agglutinating activity in low 
titre. This activity was completely removed by absorp- 
tion with non-sensitized stroma. These findings indicate 
the presence of two sheep erythrocyte agglutinating 
factors in Fraction III, only one of which requires 
sensitization of the cells. 

In an effort to determine whether the observed fall in 
carbohydrate was concerned in the binding of some 
component of Fraction III to haemolysin, sensitized 
stroma was washed with solutions of galactose and 
mannose (at 4°C.) before exposure to Fraction III of high 
agglutinating titre. Fraction III exposed to carbo- 
hydrate-treated sensitized stroma no longer lost its 
agglutinating activity. 

These data are interpreted as evidence that the binding 
of a specific agglutinating factor in Fraction III of 
rheumatoid serum to sensitized stroma may be inhibited 
by blocking some active group in the haemolysin-coated 
stroma with galactose and mannose. This suggests that 
the binding of the “rheumatoid factor” to sensitized 
stroma occurs through a carbohydrate linkage. 








Discussion.—Dr. WALLACE EPSTEIN, San Francisco, 
Calif.): Which other carbohydrates beside the two 
mentioned were tried in this blocking effect, and were 
oligosaccharides tried in terms of relative potency com- 
pared with the two monosaccharides. 


Dr. CLARK: We have been interested in trying to find 
out something about the specificity of the carbohydrates. 
We have only tried galactose, mannose, and glucose, as 
well as mixtures. We found that mannose is far more 
potent than any of the other sugars in preventing 
absorption with sensitized sheep cells, but all the sugars 
we tried had some effect. 


Dr. WILLIAM J. KUHNS (Pittsburgh, Pa): Did you have 
the opportunity to carry out experiments with the 
fractions obtained by using other separation methods. 
It is known that electrophoretically separated fractions 
similar to those obtained by Cohn fractionation may 
behave differently immunologically and may also differ 
in their relative protein and polysaccharide content. 
Have you compared the behaviour of Cohn fractions with 
that of electrophoretically separated fractions ? 


Dr. CLARK: No: we used no other method. 


Dr. JOHN H. VAUGHAN (Richmond, Va): We are all 
very much interested in the possible role of the poly- 
saccharides in these agglutination reactions. There is 
one thing that confuses me, however, and which I should 
like to know more about. In absorbing a specimen your 
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normal sheep cells reduce the polysaccharide content to a 
considerable extent, though not as much as do sensitized 
sheep cells. Does this not invalidate the probability that 
there is anything specific in this for the sensitized sheep 
cell reaction itself? Do you know whether there are any 
differences between the various sugars in their effective- 
ness in inhibiting absorption by normal cells or by 
sensitized cells? I think this information would help. 


Dr. CLARK: This question has caused us concern and 
sober reflection since our original excitement concerning 
this observation. It is obvious that large amounts of 
protein and polysaccharide (if this is polysaccharide) are 
removed by these absorptions. It would be difficult to 
imagine that three-quarters of Fraction III, which is the 
amount that can be absorbed by sensitized stroma, would 
enter into any specific antigen-antibody reaction. 

We have also attempted by electrophoresis and 
chemical methods to show some difference between 
material which is absorbed by the sensitized and non- 
sensitized stroma, and we have had no success whatso- 
ever. We feel that the only indication of any specificity 
is concerned with the fact that some sugars seem to be 
—_ effective agents in blocking the absorption than 
others. 


Dr. Morris ZiFrF (New York, N.Y.): Were these pre- 
parations made from inactivated and absorbed sera? 
Is the activity which was absorbable with unsensitized 
stroma possibly heterophil antibody ? 


Dr. CLARK: Yes. We feel that this probably is a 
heterophil antibody. The reason that we did not try to 
remove it was that we had found changes in the protein 
and protein-bound carbohydrate content after absorption 
of sera with non-sensitized sheep cells. 


Dr. ZirF: Would the unsensitized stroma take out the 
heterophil antibody and the sensitized stroma take out 
the rheumatoid factor? 


Dr. CLARK: That is right. 


Dr. ZirF: What about the concentration of mannose 
solution? Was that high? 


Dr. CLARK: We used | per cent. mannose and | per 
cent. galactose, and they were allowed to stand in the ice 
box over night. This did not occur at room temperature. 


Dr. ZirF: The important changes seemed to happen on 
the fourth absorption. That is, the figures all looked 
pretty much the same, until you reached the fourth tube, 
and then the values would drop down and give a signi- 
ficant difference. Do you have any explanation for that? 


Dr. CLARK: Yes. The explanation for that is that 
although we have examined five to ten sera in each type 
of experiment, all of the data from the representative 
experiments reported here were obtained from the serum 
of the same patient. 


The Latex Fixation Test.—III. The C-Reactive Protein 
Agglutination Test. By J. Ni. SINGER, C. M. PLotz, 
and S. K. Etster, New York, N.Y. 

The C-reactive protein test for the detection of non- 
specific inflammatory conditiqns is a widely-used 
qualitative and semi-quantitative precipitation capillary 
method. By the use of latex fixation it has been possible 
to convert the method into a more quantitative agglutina- 
tion reaction. ’ 


To a progressive serial saline dilution of serum is . Jded 
an equal amount of a saline suspension of polys: rene 
latex particles (0-81 wu) and anti-C-reactive protein 
serum. The tubes are incubated for 2 hours in a water 
bath and centrifuged. The resultant strong agglutination 
occurs in positive serum in dilutions to 1:5, 120, and the 
end-point is reproducible. 

By the use of this method it is possible to demonstrate 
the presence of C-reactive protein in low titre in sera 
where it was not detectable by the older method. A group 
of 120 rheumatic fever sera and 120 controls were studied, 


Discussion.—Dr. FRANcis W. McCoy (Columbus, Ohio): 
We were very enthusiastic about this latex test when it was 
reported last summer by Plotz and Singer (1956) and we 
incorporated this latex phenomenon in quite a few 
serological examinations in our laboratory. Being 
essentially interested in time-saving devices and accuracy, 
we compared the so-called macro-method of Dr. Plotz, 
with a drop modification, developed in our laboratories 

The technique is not essentially different. We found 
100 per cent. agreement in testing sera which showed a 
positive reaction and negative reaction by both techniques 

We then proceeded to compare the reaction using this 
test and the standard and modified forms of the sheep cell 
agglutination test on a total of 125 sera. There were 58 
sera in this group of unselected illnesses: 47 were positive 
by the latex fixation test, and 51 by the sheep cell test 
Forty sera reacted by both tests, and five reacted with the 
latex fixation test but were negative by the sensitized 
sheep cell test. Eleven were positive by the sheep cell 
test and negative by the latex fixation test. This gave us 
a rough agreement with the sheep cell agglutination test 
of 69 per cent. 

What interested us so much was that, of 105 patients 
with active rheumatoid arthritis, 92 gave a positive 
reaction by this method. Of twelve in whom we felt 
the disease was either quiescent or arrested because of 
therapy, eight gave a positive reaction. 

From patients with rheumatic fever, diffuse collagen 
disease (such as lupus erythematosus), gout, fibrositis, 
and rheumatoid spondylitis, we got no positive reaction, 
but of five patients with peripheral rheumatoid arthritis 
associated with spondylitis, three were positives. 

In a group of miscellaneous diseases the one positive 
result was in a case of infectious mononucleosis; five 
were positive out of eighteen with tuberculosis, seven out 
of 24 with syphilis. 

It is interesting that the last three groups parallel 
closely the sheep cell agglutination reaction. 

Our technique is very easily accomplished, takes only 
half an hour, and seems to be very accurate in confirming 
the clinical impression of rheumatoid arthritis. 


Dr. WILLIAM J. KUHNS (Pittsburgh, Pa): It appears 
that, depending upon the pattern of agglutination found 
in dilutions of 1:20 to 1:160, a serological differentiation 
between rheumatic fever and rheumatoid arthritis !s 
possible. Is this correct? 


Dr. PLotz (Brooklyn, N. Y.): In answer to Dr. Kuhns, 
the test as we developed it was not designed to difler- 
entiate rheumatic fever from rheumatoid arthritis. Ii 
you want to do so, and we really have not enough data to 
say this is an absolute thing yet, you have to run at least 
a five-tube test. We routinely run this test up todilutions 
of 1:10,240 because we are interested in determining 
ultimate titre. 
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In answer to Dr. McCoy, your discussion will be 
gratifying to Dr. Singer who has worked so hard with the 
latex test, and will be pleased to know that another group 
has not only confirmed our findings but also developed 
a refinement upon our technique. 


REFERENCE 
Plotz, ©. M., and Singer, J. (1956). Annals of the Rheumatic Diseases, 
384. 


~» 


Hexosamine Content of Serum Globulins. By ALFRED 
Jay BoLLet, Detroit, Michigan. 

In normal sera, the hexosamine content of the alpha- 
| globulin averaged 17-5 mg. per cent., alpha-2 25 mg. 
per cent., beta 17-4 mg. per cent., and gamma 24-7 mg. 
per cent. The ratio of hexosamine to protein (x 100) 
was found to average 4-3 in the alpha-1l, 4-1 in the 
alpha-2, 2-9 in the beta, and 1-8 in the gamma globulin. 
In both rheumatic and some non-rheumatic diseases the 
hexosamine content of the alpha-1 and alpha-2 globulins 
increased significantly, but the ratio of hexosamine to 
protein increased significantly only in the alpha-l. 
Minimal changes occurred in the beta globulins. Sera 
with increased gamma globulin had an increased hexo- 
samine content of that fraction with no change in the 
ratio of hexosamine to protein. Anti-inflammatory 
hormones caused a fall in the hexosamine content of the 
alpha-! and alpha-2 globulins, but a corresponding fall 
in hexosamine to protein ratio occurred only in the 
alpha-1. 

The sero-mucoid fraction contained 5-69 mg. per cent. 
hexosamine in normal subjects, with a ratio of hexo- 
samine to protein (100) of 7:2. The amount of 
hexosamine and the ratio of hexosamine to protein were 
increased in both rheumatic and non-rheumatic inflam- 
matory diseases. Anti-inflammatory hormones caused 
a fall in the hexosamine, but a rise in the protein in the 
sero-mucoid in most instances, with a decrease in the 
ratio of hexosamine to protein. 

These observations indicate that an increase in at least 
one component of the alpha-1 globulin and the sero- 
mucoid which is richer in hexosamine than the rest of the 
fraction occurs in a variety of illnesses, and that there is 
a fall in a hexosamine-rich component with anti-inflam- 
matory hormone therapy. 


Discussion.—Dr. M. R. SHETLAR (Oklahoma City, 
Okla): We have made a similar study in which we did 
strip paper electrophoretic studies and applied the 
periodic acid—Schiff reaction directly to the paper 
strips. The total protein-bound carbohydrate was 
quantitated by determination of bound hexose by our 
tryptophan method. We studied 33 cases of rheumatoid 
arthritis by this technique, and are able to confirm Dr. 
Bollet’s data, with the addition that we found the a2 
globulin-bound carbohydrate (when expressed as a per- 
centage of the protein moiety of this fraction) to be 
significantly elevated in rheumatoid arthritis. I noticed 
that Dr. Bollet reports an elevation of protein-bound 
hexosamine in this fraction which was not significant. 
| imagine that a larger number of samples might have 
yielded data similar to ours. 

We went further and attempted to correlate each of the 
estimations of carbohydrate bound to the various 
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fractions with a clinical appraisal of rheumatic activity, 
as evolved by Dr. R. W. Payne of our group. We found 
that both the al and a2 globulin-bound hexose carbo- 
hydrate, expressed in mg./100 ml., of serum were 
significantly correlated with clinical activity. When 
expressed as a percentage of the corresponding protein 
moiety, only the al globulin-bound carbohydrate was 
found to have a significant correlation with activity. 
None of these correlations was as good as that obtained 
between total serum glycoprotein (PR) and clinical 
activity. 

I was interested in the information concerning the 
sero-mucoid. The demonstration of a change in the 
carbohydrate to protein ratio of this fraction is indeed 
ur"isual. I should like to ask how the protein content 
was determined on the sero-mucoid fraction. 

Dr. Bollet mentioned that the sero-mucoid travels with 
or has about the mobility of a2 globulin. Our studies 
with continuous paper electrophoresis and_ studies 
reported from England utilizing two-dimensional paper 
electrophoresis both indicate that fractions of the sero- 
mucoid complex move with both al and a2 globulin in 
veronal buffer at pH 8-6. 


Dr. BOLLET: We did note some change in the ratio of 
hexosamine to protein in the alpha-2 globulin but this 
did not seem significant, particularly in view of the 
number of cases we were studying. It certainly was 
minimal when compared to the change in the ratio of 
hexosamine to protein in the alpha-1 globulin, and in 
addition no change could be detected in the hexosamine 
to protein ratio in the alpha-2 globulin following hor- 
mone therapy. 

The seromucoid protein determinations were done 
using a casein standard. 

I think I said seromucoid is largely alpha-1 globulin. 
I realize there is some question about this, and that some 
is probably alpha-2 or migrates between alpha-1 and 
alpha-2. 


Evaluation of Salicylates, Glucocorticoids, and Salicylate- 
Glucocorticoid Combinations in the Treatment of 
Rheumatoid Arthritis as determined by the Poly- 
saccharide-Protein Ratio (PR). By WILLIAM K. 
ISHMAEL, R. W. PAYNE, and ARTHUR A. HELLBAUM, 
Oklahoma City, Okla. 

The immediate anti-inflammatory activity, as mani- 
fested by the serum protein-bound polysaccharide- 
protein ratio (PR), of various glucocorticoids, gluco- 
corticoid-salicylate combinations, and salicylates were 
compared in patients with rheumatoid arthritis. 

Salicylates in tolerable doses were found to exert a 
significant though modest anti-rheumatic effect. The 
addition of small amounts of glucocorticoids to the 
salicylates produced no objective evidence of drug 
reinforcement. Prednisolone exhibited approximately 
five times the anti-inflammatory potency of cortisone 
insofar as the production of changes in PR and prednisone 
proved slightly less effective than prednisolone. 


Discussion. Dr. EpDwaArp E. FiscHet (New York, 
N.Y.): Did you study the Westergren sedimentation rate 
simultaneously wit. ot.er studies? I ask this because 
there are many acute-phase tests being studied which, 
while of great theoreti al interest, rarely have practical 
advantage over a well- »erformed erythrocyte sedimenta- 
tion rate estimation. any of the claims concerning the 
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superiority of some of these tests over the sedimentation 
rate are based on the use of sedimentation rate methods 
other than the Westergren. 


Dr. WILLIAM R. MERCHANT (Pittsburgh, Pa): Had you 
any patients in the series who did not respond to the 
hormones, and what were the polysaccharide-protein 
ratios in these particular individuals? 


Dr. KARL MEYER (New York, N.Y.): I should like to 
make a comment which has nothing to do with the 
content of the paper but with the terminology used. | 
think it would be very appropriate, unless the authors 
have contrary information, not to use the term “‘poly- 
saccharide’’ but only to talk about carbohydrates or 
hexuronic acids or whatever sugars and sugar derivatives 
are being tested for. It is possible that what increases in 
these diseases consists wholly or partly of polysaccharides, 
but this has not been proved to my knowledge. In fact, 
it seems to me that serum mucoid fractions, as well as 
other mucoids about which we know something, contain 
not polysaccharides but short multiple branches, which 
at best are oligosaccharides. I believe we should keep 
_ terminology simple and not imply more than we 

now. 


Dr. Howarop F. Po..ey (Rochester, Minn.): Were the 
levels of plasma salicylates determined in these rheuma- 
toid patients, and if so was there any correlation between 
the levels of salicylates in plasma and the antirheumatic 
effect, _Sedimentation rate, or “polysaccharide-protein 
ratio”’? 


Dr. HERMAN H. TILuis (Newark, N.J.): What do you 
mean by the tolerance levels of the salicylates? Was that 
a symptomatic or laboratory evaluation? 


Dr. PAYNE: In our experience the sedimentation rate, 
among acute phase reactant tests, has exhibited relatively 
poor correlation to the quantitative aspects of rheumatoid 
arthritis. We also suspect that glucocorticoids often 
decrease the sedimentation rate considerably in excess of 
their anti-inflammatory action. Though sedimentation 
rates are routinely obtained in our clinic we find this data 
of very little value in a study of the type presented here. 

A treatment-resistant rheumatoid patient was recently 
treated with prednisone 250 mg. every 6 hrs. Though 
this patient exhibited only a slight clinical response to this 
medication, she developed a transitory but substantial 
fall in the protein ratio, which rose again when the 
prednisone was reduced to the doses ordinarily used. 

Serum salicylate concentrations were not followed. I 
agree that this data would have been of interest in the 
present study. 

By “‘tolerance’’ I mean both the number of these rather 
large pills that our patients will gracefully accept, as well 
as an amount that is relatively free from untoward effect 
after prolonged administration. The daily doses of 
medications used in this study are, I believe, not unusual 
in the long-term treatment of rheumatoid arthritis. 

Certainly, studies of this type could be enlarged in 
several directions. It would be of interest to determine the 
effect of larger doses of salicylates, particularly those that 
are better tolerated orally. Other glucocorticoid- 
salicylate ratios might also be explored. 


Dr. ALBERT DorFMAN (Chicago, Ill.): If one is to 
relate various laboratory tests to clinical activity, it is 
necessary to specifically define the criteria for clinical 
activity more exactly. Obviously the accuracy of any 
correlation will be a function of the accuracy of the two 
measurements that are being correlated. There is at 
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present no definitive evidence that the decrease i: sedi. 
mentation rate that accompanies hormone tre.tment 
accurately measures the effects of the drug on the 


: 'iSease 
process, but in rheumatic fever at least the cor: clation 
seems as good as any other measure of activity. 

Dr. Payne: I believe that the sedimentation rate js g 
somewhat better index of inflammatory activity jp 
rheumatic fever than in rheumatoid arthritis. However. 
even here it is a relatively poor acute-phase reactant. 

Dr. WILLIAM R. MERCHANT (Pittsburgh, Pa): 1 phrased 
my Original question very poorly. In the very int ‘resting 


case you told us about, were there any changes in protein 
polysaccharide ? 


Dr. Payne. I have not seen the run on that patient, 
but it will be of considerable interest. 


On the Prediction of the Biological Actions of New 


j 





Steroids. By Grant W. LIDDLE (introduced by 
JOSEPH J. BUNIM). Nashville, Tennessee. 


matory activity it is important to evaluate not only anti- 
inflammatory action but potential side-actions as well. 
Now that whole series of new corticosteroid analogues 
are being synthesized it is pertinent to inquire whether one 
can predict the change in biological function which will 
result from the introduction of a given substitute into the 
steroid molecule. The present report summarizes the 
first metabolic studies in man and dogs of seven new 


synthetic corticosteroids, and extends our knowledge to 


the effects of: 
(a) methyl-substitution ; 
(6) dehydrogenation; 
(c) halogen-substitution 
nucleus. 


within the corticosteroid 
On the basis of these and previously reported observa- 

tions, the following generalizations now appear secure: 
(i) Methyl substitution in Position 2 greatly potentiates 

the electrolyte-regulating activity of 118-hydroxysteroids 


without appreciably altering ACTH-suppressing, nitro- | 


gen-wasting, or eosinopenic activities. 

(ii) Dehydrogenation at Positions 1 and 2 potentiates 
the ACTH-suppressing, nitrogen-wasting, and eosino- 
penic activities of corticosteroids which possess an 
11-oxygen group without increasing electrolyte-regulating 
activity. 

(iii) Halogen substitution in the 9x position potentiates 
all corticosteroid activities, with electrolyte-regulating 
activity being increased proportionately more than other 
activities. 


When two or more of the above modifications are com- 
bined in the same molecule the effects on biological 
potency are multiplied. Introduction of the above 
substituents in other positions may have quite different 
results biologically. For example, the introduction of a 
methyl group in Position 6 of prednisolone resulted in no 
significant potentiation of electrolyte-regulating activity, 
although methylation at carbon 2 greatly potentiated 
such activity in all the 118-hydroxycorticoids studied. 


Discussion.—Dr. JoseEF Friep (New Brunswick, N.J.): 
I should like to comment with regard to the 21-fluorinated 
corticoids, which Dr. Liddle has mentioned briefly 
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These compounds possess both glucocorticoid and 

) anti-inflammatory activity, but lack salt retention. 
Introduction of fluorine into the 9-position and a double 

» bond in the 1,2-position lead to the expected increase in 
© glucocorticoid and anti-inflammatory activity without 
effecting an increase in salt-retaining activity. In fact, 


) 94,21-difluoro-21-desoxyhydrocortisone and 9«,21-di- 
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fluoro-2 |-desoxyprednisolone are devoid of salt-retaining 
activity in the rat at 500 yg./animal. 


Dr. JEROME ROTSTEIN (Washington, D.C.): Slocumb 
was the first to describe peculiar, non-Cushing-like 
symptoms in patients who had received high doses of 
steroids. These observations were confirmed and 
extended by Rotstein and Good (1957) in their descrip- 
tion of the steroid pseudo-rheumatoid state. Smith and 
Good (1956) were able to produce erythema nodosa-like 
lesions in a group of children who had received very high 
doses of prednisone. Bonner and Homburger (1957) 
recently described toxic dermatitis associated with 
prednisone therapy. In the treatment of periarteritis 
nodosa I found that steroids in high doses may have an 
inflammatory rather than an anti-phlogistic action. It 
can therefore be predicted that one of the results of these 
very potent steroids will be bizarre, and perhaps uncon- 
trollable, diseases in the animals and humans to whom 


' they are administered. 


Dr. LIDDLE: In response to the comments of the first 
speaker, I should like to say that we have restricted our 
own studies to dogs and man. It not infrequently 
happens that species differences occur in the biological 
effects of steroids, and it will be interesting to see how 
well the results of assays in rats carry over to man. 

It is my feeling that, while it is interesting to perform 
these exercises of correlating structures and functions of 
steroids, and while such systematization of our knowledge 
may serve as guides to future work, the generalizations 
drawn from such studies should never be applied rigidly. 
The degree of unpredictability of action of new steroids 
is still so great that each new compound should be 
evaluated from several points of view in the hope that 
eventually we shall find steroids which are truly specific 
in their activities. 

In reply to Dr. Rotstein, I would certainly agree 
that the bizarre reactions to extremely large doses of 
steroids which have been described by these various 
workers are indeed unpredictable. I believe, however, 
that the discussant is using the word “unpredictable”’ in 
quite a different sense from that which I was employing 
in my efforts to relate the structures of steroids to their 
more ordinary functions. 
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Relationship between the Increased Biological Activity of 
Steroid Analogues and their Rates of Inactivation in 
Rat Liver Enzyme Systems. By E. MyLes GLENN, 
R. O. STAFFORD, S. C. LysTer, and B. J. BOWMAN, 
Kalamazoo, Mich. 

Recent studies suggest introduction of 


that the 


) additional unsaturation on the C-1 position of hydro- 
| . . . 
efly. } COrtisone, as well as introduction of other substituents 
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(2-methyl and 9a-fluoro groups) on the steroid molecule, 
lead to increased biological activity. Prolonged plasma 
levels of these steroids have been observed after their oral 
and intravenous administration. 

It has been suggested that the more prolonged plasma 
half-life of steroid analogues is due to a decrease in their 
rates of metabolism at the cellular level of tissue organiza- 
tion. It is of considerable practical and _ theoretical 
importance to be able to determine if steroid analogues 
exert their increased effects by a continuation of an 
already existing phenomenon or because of a different 
mechanism brought about by the introduction of various 
substituents on the molecule. 

Studies were undertaken to determine if elevated plasma 
levels, as well as increased “‘glucocorticoid” activities of 
steroid analogues, could possibly be related to their rates 
of inactivation in rat liver microsome-supernatant 
fractions. Rat liver preparations which contained a 
TPN-2H generating system were used to follow 44-3 
ketone and C-20 ketone reduction rates. Reduction 
rates of biologically active steroid analogues were 
correlated with relative potency ratios in the liver 
glycogen deposition assay. A close inverse relationship 
was found to exist between rates of reduction of the 
44-3 ketone and C-20 ketone positions of highly potent 
hydrocortisone analogues and their enhanced “gluco- 
corticoid”’ activities. Among the hydrocortisone ana- 
logues studied were: 2-methylhydrocortisone, 2-methyl- 
9«-fluorohydrocortisone, 1'-hydrocortisone, A1-92- 
fluorohydrocortisone, 19-norhydrocortisone, 2-methylene- 
hydrocortisone, 68-fluorohydrocortisone, and 2-methyl- 
cortisone. 


Discussion.—Dr. JoseF Friep (New Brunswick, N.J.): 
How good was the quantitative correlation between the 
rate of metabolism and glucocorticoid activity? Also 
was there any correlation between metabolic rates and 
mineralocorticoid activity? 


Dr. GLENN: The quantitative relationship is that the 
faster a steroid hormone is metabolized (in this in vitro 
system at least) the less activity it has as a glucocorticoid. 
The less rapidly it is metabolized in the liver, the more 
active it becomes as a glucocorticoid. That is our general 
impression. We have by design steered away from 
attempts to correlate with electrolyte activity and have 
concentrated our attention primarily on the correlations 
with glucocorticoid activity, because we feel there is much 
less known about the manner in which the steroids exert 
their effect on the electrolyte pattern. 


Dr. Friep: I should like to ask how your data can be 
reconciled with those of Tomkins (1956), who studied the 
action of the enzymes of a cell-free liver extract on a 
variety of natural and synthetic corticoids and found that 
the rate of reduction of ring A proved to be equal for all 
the steroids studied with the exception of prednisolone, 
which seemed to be the sole exception, since prednisone 
fell in line with all the other substrates. 


Dr. GLENN: We are aware of those studies. Liddle 
and Richard (1956), and Liddle, Richard, and Tomkins 
(1956) have also recently shown that 2-methyl-9«-fluoro- 
hydrocortisone is metabolized either not at all or ex- 
tremely slowly in rat liver enzyme systems. 
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In our particular instance, we are using the microsome- 
supernatant fractions derived from rat liver. It is a 
relatively crude enzyme preparation. I do not know 
specifically just how our enzyme systems vary from those 
used by Dr. Tomkins. Any in vitro system of this nature 
is highly artificial. We are adding maximum quantities 
of reduced triphosphopyridine nucleotides, isocitrate, and 
glucose-6-phosphate dehydrogenase which contribute to 
the further reduction of steroids. There is undoubtedly a 
difference in the manner in which the experiments are 
conducted. 


Dr. LEON L. WiesEL (Brooklyn, N. Y.): In the course of 
investigations on the metabolism of the various syner- 
gistic agents to prolong their effects, as a by-product of 
this work, we studied the inactivation of these substituted 
steroids by the method of Schneider and Horstmann 
(1952) using liver slices. We were unable to show, at 
time-periods of 1, 2, or 3 hours, any difference in the rate 
of metabolism of the various steroids. I wonder if you 
would comment on this? 


Dr. GLENN: There are differences (mainly of a technical 
nature) in the manner in which slices and homogenates 
metabolize steroids. There are other problems here and 
these problems are ones of solubility. Many of these 
steroids cannot be put into solution with ethanol. How- 
ever, in our laboratory we have a new steroid solubilizing 
agent and we know beyond a doubt that any differences 
in the metabolism which we obtain with these steroid 
analogues are due to differences in metabolism and not 
to differences in solubility in the in vitro preparation. 


Dr. WIESEL: We have been able to demonstrate in vitro 
that such substances as para-aminobenzoic acid, iso- 
nicotinic acid, hydrazide, and antabuse very strongly 
inhibit the destruction or inactivation of steroids by liver 
tissue. Does your solubilizing agent possibly work in 
that fashion? 


_ Dr. GLENN: No: that has been checked. 
inhibit to a very slight degree. 


It does 


Dr. RALPH I. DorFMAN (Shrewsbury, Mass.): Dr. Glen 
has discussed the relationship between the biological 
activity of a compound and the rate of inactivation. 
Unless one properly considers the possibility that com- 
pounds probably vary in their relative activities merely 
on the basis of their inherent structure, I believe the issue 
can become confused. In other words, we may say that 
in vivo biological activity of a compound is dependent, 
among other factors, on the activity of the compound 
per se and on the rate at which the compound is con- 
verted to an inactive form. Dr. Glenn has presented 
very interesting data on the latter point. 


Dr. GLENN: We have only attempted to correlate our 
findings with the parent hormone, hydrocortisone. 

I think we have to realize that, although this in part 
explains some of the increased biological activity of the 
steroid derivatives, it does not explain all of them, as was 
mentioned with regard to electrolyte regulating activity. 
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Physiological Disposition and Metabolic Fate of « _ tisone 
in Man. By RALPH E. PETERSON, Bethesda. \fd. acter 
The physiological disposition and metabolic ‘ate of F fractic 
cortisone have been studied in man after the intr. \enoys 
infusion of the steroid in doses up to 400 mg. [n normal Dis 
subjects the biological half-life of the phenylhydrazone- Fy have 
reacting steroids in the plasma after infusion of c.rtisone B anoth 
was shown to average 60 minutes. After the infision of & trast 
tracer quantities of cortisone-4-C'*, the biological half. F biolos 
life of the unconjugated radioactive metabolites was found FB Syst" 
to be 35-55 minutes. However, a large fraction of these o's 
steroids measured with the phenylhydrazine reagent and 7 pc 
by radioactive assay is not cortisone. The biological j help t 
half-life of true cortisone has been found by a specific § jnacti 
assay procedure to average 28 minutes in normal subjects, poten 
Metabolites of cortisone conjugated by the liver also 
appear in the plasma after the infusion of cortisone, and Dr 
at 90 to 120 minutes their concentration was found to § some 
equal that of cortisone and its unconjugated metabolites, 4 of “ 
In patients with thyrotoxicosis, true cortisone was found | pe 
to disappear from the plasma at an increased rate. In cibet 
patients with liver disease, true cortisone disappeared at expel 
a normal rate; however, the phenylhydrazine-reacting § proce 
steroids disappeared at a slightly slower rate than in the ) Scial: 
normal subjects. This was interpreted to be the result J were 
of the in vivo transformation of a fraction of the cortisone | differ 
to hydrocortisone, and of the abnormally slow dis- Th 
appearance of the latter steroid. a 
Cortisone has been found to be very rapidly converted Ar 
to hydrocortisone in vivo. After intravenous adminis- boliz 
tration, it has been found that more than one-half of the prod 
cortisone is rapidly transformed to hydrocortisone. This | in th 
observation supports the belief that much, if not all, of } duce 
the biological activity exhibited by cortisone may be the cee 
result of its conversion in vivo to hydrocortisone. Such ay 
a concept is well correlated with the clinical observation F tign 
that cortisone is only about two-thirds as effective as 7 tissu 
hydrocortisone as an anti-inflammatory agent. exert 
The liver would appear to be the site for this trans- | ‘diffe 
formation. Cortisone injected intra-articularly has been | '"Y° 
found not to be transformed into hydrocortisone. It is , D 
also of interest to correlate this information with the wie 
clinical observation that injected intra-articularly cort- F poi 
sone is ineffective as an anti-inflammatory steroid whereas hydi 
hydrocortisone is effective. mint 
Cortisone has been found to be absorbed rapidly and S00 
completely from the gastro-intestinal tract; however, pea 
after oral administration of cortisone or cortisone acetate ri 
the levels of hydrocortisone in the plasma far exceed the F gop. 
levels of cortisone. som 
Normal subjects excreted approximately 90 per cent in t 
of the administered steroid as urinary metabolites in 72 Syst 
hours, as judged from the excretion of carbon" after the a 
infusion of tracer or larger quantities of labelled steroid. 400) 
4 per cent. of the administered steroid was excreted in the nt 
bile in one subject infused with labelled cortisone. About ) and 


5 per cent. of the administered steroid was excreted in the 
urine as unconjugated substances, 0:3 per cent. as un- 
changed cortisone, and another 0-2 per cent. as hydro- 
cortisone. About 55 per cent. of the administered 


steroid was excreted as metabolites hydrolysable with 
i 
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bacteria! S-glucuronidase, although only about half this 


) fraction was detectable with the phenylhydrazine reaction. 


Discussion.— Dr. E. MYLES GLENN (Kalamazoo, Mich.) 
[ have « point that substantiates Dr. Peterson’s result in 
another area. An analogue 2-methylcortisone in con- 
trast with 2-methylhydrocortisone, is extremely low in 
biological activity. We find that in a rat liver enzyme 
system we can Cause a conversion of cortisone to hydro- 
cortisone. However, we cannot demonstrate a conver- 
sion of the 2-methylated derivative of cortisone to the 
corresponding 11-hydroxylated derivative. This might 
help to explain why the 2-methyl analogue of cortisone is 
inactive, whereas the 2-methyl analogue of hydrocortisone 
potentiates the activity of the parent hormone. 


Dr. HILDEGARD WILSON (Washington, D.C.): We did 
some experiments several years ago on the transformation 
of cortisone and hydrocortisone (E and F) by synovial 
tissue after intra-articular injection in human subjects. 
In contrast to Dr. Peterson’s findings, we did find a very 
substantial conversion of E to F by this tissue. These 
experiments were done by isolation and identification 
procedures, and have been published (Wilson, Fairbanks, 
Scialabba, McEwen, and Ziff, 1956). Two patients 
were studied and, of course, there may be individual 
differences. 

The first interesting point is that in spite of the extensive 
conversion of E to F in the knee, E is essentially inactive 
when given intra-articularly. This remains a paradox. 

Another point is that in the liver E and F are meta- 
bolized in large part to the same or closely-related end- 
products, as judged by the dominant metabolites found 
in the urine. Synovial tissue, on the other hand, pro- 
duces metabolites which are mainly entirely different 
from those formed by the liver, and moreover, the end- 
products of E and F are quite different from each other. 

If one thinks of the liver as being an organ of degrada- 
tion and excretion of steroid compounds, and of synovial 
tissue as being a target organ upon which the steroids are 
exerting their hormonal effect, then these metabolic 
differences suggest that some specific transformations are 
involved in the hormonal action. 


Dr. JOHN H. VAUGHAN (Richmond, Va): In your 
studies of the rate of breakdown of cortisone, the meta- 
bolic products of cortisone, if that is what the phenyl- 
hydrazine reaction means, had a half-life of around 50 
minutes, as I recall, yet your hydrocortisone, as I under- 
stood you to say, had a half-life of around 100 or in one 
case 120 minutes. Why doesn’t this longer component 
show up in the earlier study of the cortisone breakdown? 

The second question relates to the solubility of corti- 
sone. Was the cortisone given as a particulate, or were 
some means made to solubilize it? Does precipitation 
in the serum and uptake by the reticulo-endothelial 
system of the liver play a part in the more rapid rate of 
disappearance of cortisone than of hydrocortisone? 

Dr. PETERSON: We are able to give a maximum of 
400 mg. hydrocortisone or cortisone intravenously. It is 
easy to get solution because we first dissolve it in alcohol 
and make it up to volume with saline. 


PRESIDENT ROBINSON: Was this the free alcohol? 


Dr. PETERSON: The free alcohol. 
acetates in solution this way. 


We cannot give the 
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When cortisone-4-C" was infused, a plasma half-life of 
about 30 minutes was found for true cortisone, whereas 
the radioactivity had a half-life of about an hour. This 
we attribute to the fact that the radioactive metabolites 
consist for the most part of hydrocortisone plus other 
metabolites. Since hydrocortisone has a slower plasma 
disappearance rate than cortisone, it is not surprising that 
the half-life of the radioactive steroids was found to be 
longer than the half-life of the cortisone. 

This same situation applies to the interpretation of the 
phenylhydrazine colorimetric assay of the plasma 
steroids after the infusion of cortisone. In normal 
subjects we have not followed the curve of disappearance 
of the phenylhydrazine-reacting material for more than 
2 or 3 hours; however, if we had followed it for 5 or 6 
hours, I would anticipate that it would eventually 
approach the curve of hydrocortisone. We did do such 
a study in a patient with cirrhosis of the liver in whom 
hydrocortisone was known to be slowly metabolized. In 
this individual, one could demonstrate an initial rapid 
decline in the concentration of the phenylhydrazine- 
reacting material in the plasma (half-life—55 minutes), 
followed in about 2 hours by a much slower decline 
(half-life =300 minutes). 


LAWRENCE E. SHULMAN (Baltimore, Md): Can you 
account for the anti-inflammatory action of cortisone 
when applied locally to the eye? Has any substance, 
such as an enzyme, been found in the secretions of the eye 
that will mediate the conversion of cortisone to hydro- 
cortisone? 


Dr. PETERSON: I am aware of the fact that according 
to ophthalmologists, cortisone is effective when given 
locally in the eye. This certainly bears further study. 
Perhaps the eye can convert cortisone into hydro- 
cortisone? I am not going on record as saying that 
cortisone per se is inactive biologically. We have some 
interesting data in vivo which might suggest that one can 
account for most, if not all, of the biological activity of 
cortisone on the basis of that fraction that is converted to 
hydrocortisone, presumably by the liver. Also, we are 
unable to demonstrate any conversion of cortisone to 
hydrocortisone by the synovia of the knee joint. 
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Antirheumatic and Metabolic Effects of a New Synthetic 
Steroid. By LEON HELLMAN, B. Zumorr, M. K. 
SCHWARTZ, and T. F. GALLAGHER, Sloan-Kettering 
Institute for Cancer Research, New York, N.Y., and 
CARL A. BERNTSEN and RICHARD H. FREYBERG, 
Hospital for Special Surgery, Cornell University 
Medical College, New York, N.Y. 

A new class of synthetic steroids has been produced 
which possesses anti-inflammatory and metabolic proper- 
ties equal to or somewhat better than other compounds 
currently available. These new compounds are related 
to highly potent salt-retaining steroids and despite this 
fact they do not cause sodium or fluid retention. The 
particular compound tested, 16a-hydroxy- 4 }-9«-fluoro- 
hydrocortisone,* has at an average daily oral dose of 








* American Cyanamid Company, CL 19823. 
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13-5 mg. produced comparable or superior clinical 


improvement in eighteen patients with rheumatoid 
arthritis, most of whom were previously maintained on 
other steroids. Metabolic balance data indicate that 
therapeutic doses of the new steroid do not cause sodium 
retention or potassium or nitrogen loss. Some degree of 
suppression of endogenous adrenal function is produced 
by the new compound as evidenced by diminished urinary 
ketosteroids. The steroid has been demonstrated to 
possess life-maintenance properties in a totally adrenal- 
ectomized patient. With the exception of the develop- 
ment of frank diabetes in a latent diabetic subject, no 
undesirable effects of any sort have so far been observed 
in 3 to 21 weeks of continuously successful treatment of 
patients with rheumatoid arthritis with daily doses of 
4-24 mg. of the new steroid. 


Discussion.—Dr. JOSEPH J. BUNIM (Bethesda, Md): 
Dr. Hellman, Dr. Gallagher, and others of the Sloan- 
Kettering group, and Dr. Freyberg and members of his 
arthritis clinic are certainly to be congratulated for the 
very careful and conservative conclusions which they 
have drawn in this well-planned and meticulously 
executed study. We have had an opportunity to evaluate 
this steroid for a very short time in very few patients. It 
is much too early to draw any conclusions on the basis 
of our work, but our observations so far have been 
consistent with those now reported by Dr. Hellman. 

The principal question, of course, is whether or not 
major side-effects will result from the administration of 
this new steroid. That question will better be answered 
at the fourth interim scientific session of the American 
Rheumatism Association in 1957. 


Dr. RALPH Jessar (Philadelphia, Pa): Dr. Hollander, 
who has been ill and is prevented from being here 
to-day, has asked me to read the following statement 
concerning our experience with this new synthetic 
steroid: 

“During the past month we have treated six rheuma- 
toid arthritic patients with the 2-mg. tablets supplied to 
us—and I emphasize the tablet because there has been 
some question whether the capsule form might have been 
more active than the tablets we received. 

“All the patients had previously been receiving 
prednisone or prednisolone, and we switched to the new 
tablets without comment except for dosage instructions. 
Two were observed in the hospital; the others, as out- 
patients, at least at weekly intervals. 

*‘We can confirm, even on the basis of this short period 
of observation in this small number of patients, that the 
steroid has antirheumatic effect and no observable fluid- 
retaining effects. In clinical potency, however, it 
appeared at best to be no more effective mg. for mg. than 
prednisone or prednisolone. 

‘All our patients lost weight on the steroid. In three, 
oedema was definitely lessened. All noted some 
anorexia. Three patients had weakness, exhaustive 
fatigue which they had not previously noted. The epi- 
gastric discomfort which had previously been present in 
two of our patients on the other steroids persisted on this 
agent. 

“During the past week, three of our six patients have 
resumed their previous steroid because of some increase 
in arthritic symptoms and signs, despite a dose of the new 
steroid as much as one-third larger than the dose of 
prednisolone. 
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“We remain to be convinced that this steroid 


Sd 
practical advantage over previously available com mbes 
If long-term observation of many patients on this steroid 
shows a significantly lessened incidence of und irable 
side-effects, however, the advantages would self- 
evident.”’ 

Dr. CHARLES RAGAN (New York, N.Y.): Throvzh the 


courtesy of Dr. Freyberg, we have received some of this 
new steroid and have administered it to five patients. [py 
two, the dosage gave a result equivalent to pred 


: sone. 
In two, prednisone seemed to be more potent. In one, 
the new steroid seemed more potent. It is far too early 
to predict our results with untoward effects. Diuresis of 


inflammatory oedema with loss of salt and water was 
observed with the first administration of prednisone. 


Dr. JOHN LANsBuRY (Philadelphia, Pa): This matter of 
weight loss seems interesting. If the patients were 
previously taking other steroids, it could be explained 
on the basis of a correction of a previous salt-and-water 
retention. However, if the patients were nor previously 
taking other steroids, then the weight loss might represent 
an increased anti-inflammatory action which caused the 
liberation and excretion of the water bound by the 
inflammatory process. We must be certain that the 
weight loss does not indicate a specific sodium-losing 
action, since this might induce a serious sodium deficiency 
on long-continued use. 


Dr. HARRY FREEMAN (Worcester, Mass.): A summary 
of results obtained at the Memorial Hospital of Wor- 
cester, Massachusetts, using the same compound, are 
presented in the Table. 

















TABLE 
RELATIVE THERAPEUTIC VALUE OF PREDNISONE AND 
CL19823 IN RHEUMATOID ARTHRITIS 
Per 
Results Total |centage 
Change Dosage —— Cases | Good 
Good Fair Poor Fair 
Prednisone (Tab- 
lets) to Predni- 
sone (Capsules) same 11 3 4 18 18 
Prednisone to 
CL19823 one-third 2 0 4 6 
Prednisone to 
CL19823 one-half 6 3 4 13 69 





All patients in Stage II, III, or IV; Class 2 or 3 


These patients show moderate degrees of pathology 
and dysfunction. They had been on prednisone for at 
least 6 months before the start of the experiment, and we 
knew the maintenance dose of prednisone quite well 
We ran a double-blind test, with six patients on the com- 
pound and six on the placebo. All six patients on the 
placebo promptly relapsed within one week, whilst two 
of the six patients who received the new compound 
(CL19823) at a dosage level of 30 per cent. of their 
previous prednisone dose apparently had a satisfactory 
clinical result during a 2-week period. Thus our results 
were approximately successful in only one-third of the 
six cases. 

We felt we would have to increase the dosage ratio in 


comparison with the prednisone dosage and we were also | 
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AMERICAN RHEUMATISM ASSOCIATION 


concerned about the anxiety of some patients when 
shifting 10 a new medication. We therefore set up the 
following experiment: 

We had two batches of capsules which were identical 
in appearance, one containing | mg. prednisone and the 
other 0:5 mg. of the new steroid. Eighteen patients who 
had received prednisone steadily for several months were 
placed on the prednisone capsule with no change in 
dosage. Four of them promptly relapsed and this con- 
tinued until they went back to prednisone tablets; the 
other fourteen did pretty well—a success ratio, as it were, 
of 78 per cent. Of these fourteen, we then placed 
thirteen on CL19823; they received the same number of 
capsules daily but the dosage was equal to one-half of 
that of prednisone, though the patients were unaware that 
they were being given a different compound. Four of 
these relapsed, but we demonstrated the clinical effective- 
ness of the new compound in 69 per cent. of the thirteen 
cases during a 2-week period. 

This study was done with the collaboration of Dr. 
Ralph I. Dorfman, of the Worcester Foundation for 
Experimental Biology, Shrewsbury, Mass., and Drs. 
Samuel Bachrach and Harold H. McGilpin, Jr., at the 
Arthritis Clinic, Memorial Hospital, Worcester, Mass. 

Dr. CHARLES M. PLotz (Brooklyn, N.Y.): Was there 
any change in the eosinophils in the patient who develop- 
ed a rash while on this drug? 


Dr. WoopRow KESSLER (New Brunswick, N.J.): It is 
interesting that diabetes has been precipitated in certain 
patients. I wonder whether Dr. Hellman has any 
information on the glomerular infiltration rate of some 
of these patients or on the mechanism by which the 
insrease is seen in sodium and water. 


Dr. CHARLEY J. SMYTH ( Denver, Colo.): | am moved to 
cast the spell of extreme scepticism over an apparently 
euphoric audience after hearing about yet another new 
steroid substance. We are continually hearing of a new 
one and then a few months later of another new one, and 
we never quite get back to the old one to learn what the 
old ones have done to the patients and to the disease. 

Our friends, the British, are somewhat more sceptical 
about steroid therapy in rheumatoid arthritis than the 
Americans. We should not lose sight of the fact that 
they conducted a multi-centre, carefully controlled study 
of rheumatoid arthritis, comparing cortisone with aspirin 
for one year, and came up with statistical evidence there 
was no difference between aspirin and cortisone. 

It is high time that those in a position to make long- 
term observations should report at meetings of this sort 
what has happened to patients treated with dear old 
cortisone and hydrocortisone. From all the clinical 
evidence that I am familiar with, we still do not know 
what is happening to the underlying disease process as a 
result of steroid therapy. Until such evidence as this is 
available, we are just grasping at new straws. 

| feel strongly that those of us who are sincerely trying 
to evaluate therapy should exert a tremendous effort to 
try to answer the following question: What are the 
Steroids doing to the fundamental disease process; not 
the symptoms, and not the short-term anti-inflammatory 
process? What happens to the patient a year or two years 
later? We might even go as far as our friends in the area 
of cancer research and ask what the results are even after 
5 years of steroid therapy. 


Dr. HELLMAN: We have not made any measurements 
of slomerular infiltration rate or renal blood flow, and 
Cannot give an explanation for the sodium-and-water loss 
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observed during the first few days of administration of 
this compound. Our working hypothesis is that there 
may be at least two mechanisms for the retention of 
sodium; one perhaps depends on a steroid for its action 
and the other may not. During the first few days of 
administration, the new compound may serve as a 
biological antagonist to some endogenously produced 
steroid. The administered steroid may cause suppres- 
sion of a salt-containing compound which is normally 
produced by the endogenous adrenal-cortical secretion. 
During the first few days sodium loss may then be 
observed, but afterwards other homeostatic mechanisms 
come into play to abolish the sodiurm-losing properties. 

The totally adrenalectomized patient is not solely 
dependent on steroid for the reabsorption of sodium. 
The administered steroid does not act as an antagonist 
and the patient’s life is maintained by virtue of the other 
corticoid properties of the steroid. 

These observations have been confirmed in adrenalec- 
tomized animals by the American Cyanamide group. 

The weight loss is most marked in patients who have 
been on previous steroid therapy; but it also occurred in 
the few patients in the series who had not been on steroid 
therapy. I suspect that some portion of the weight loss 
may be related to some degree of fluid and electrolyte 
retention caused by the previous steroid therapy and that 
this is abolished by the use of the new steroid. 

With respect to the remarks of other investigators who 
have used this compound for relatively short periods of 
time, all of us together have had only very small numbers 
of patients, and it is likely that among them some will do 
very well, some will have average benefit, and some will 
do poorly. Only with the passage of time will the actual 
merits of the compound be evaluated. 

I was wondering, Dr. Robinson, if you would ask Dr. 
Freyberg if he has any concluding remarks. 


Dr. RICHARD H. FREYBERG (New York, N.Y.): First, 
| wish to express the appreciation of Dr. Berntsen and 
myself for having been asked to collaborate with the 
investigators of the Sloan-Kettering Institute in the 
clinical investigation of this new class of steroids. The 
metabolism studies of the new steroid revealed properties 
that were considered to be quite favourable, and our 
interest then was directed to determining what anti- 
inflammatory and antirheumatic effects it might possess. 
The early studies indicated that it possessed a definite 
antirheumatic effect, and attention was directed to its 
evaluation in prolonged use in patients with rheumatoid 
arthritis. 

One important difficulty was that there was a very 
small amount of material with which to work. 

The method employed during the latter portion of these 
studies was abruptly to substitute the new steroid for that 
which the patient had been receiving after we had 
arrived at an accurate appreciation of the effect of the 
first drug. No effort was made to improve the patient, 
but we tried to determine how much of the new steroid 
would be needed to keep the patient at essentially the 
same stage of partial suppression of the rheumatoid 
process. The judgment was based solely upon clinical 
evaluation and one must appreciate that although this 
method may indicate whether a new agent has definite 
antirheumatic value, it is not a method that has great 
precision. This new steroid was found to have an anti- 
rheumatic effectiveness approximately equivalent to that 
of prednisone or prednisolone (in some of the earlier 
studies it seemed that a slightly greater effect was obtained 
with an equivalent dosage). 








The amount of the steroid required is not in itself 
important. What is important, particularly in patients 
with rheumatoid arthritis, is the ratio of antirheumatic 
properties to the potential for undesirable side-effects. 
We are particularly concerned with this aspect of the 
problem and, stimulated by the results of these early 
studies, we believe it is important to determine whether 
some of the troubles that plague the physician and the 
patient during the prolonged administration of any 
steroid may be diminished. 
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Characterization of Sensitized Sheep-Cell Agglutinating 
Factors in Cohn’s Fraction III from Rheumatoid 
Sera. By GLENN M. CLARK,* CHARLEY J. SMYTH, 
and ARNOLD HELLER, Denver, Colo. 


Further Characterization of the Effect of Growth Hormone 
on S®* Fixation in Cartilage. By CHARLES W. 
DeENKo* and DELBERT M. BERGENSTAL, Chicago, I/l. 


**Heat Precipitation’’ of Neutral Salt Soluble Collagen. 
By J. H. Fesscer,* Boston, Mass. 


Symptomatology simulating Rheumatoid Arthritis in 
Normal Human Volunteers following the Adminis- 
tration of Delta-1-Hydrocortisone. By THOMAS A. 
Goop,* JOHN W. BENTON, and VINCENT C. KELLEY, 
Salt Lake City, Utah. 





* Fellow of the Arthritis and Rheumatism Foundation. 
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Changes in Rheumatoid Arthritis after Lo: 
Hospitalization. By 


-Term 
KURT JELLINEK, Join W 
ZELLER, and HANS WAINE, Boston, Mass. 


“Drop Latex-Fixation’’ Test: A Serological Te: hnigue 
for Studying Rheumatoid Arthritis. By ©. \ 
McCoy, M.S. RHEINS, and V. K. PHILIPS, Co/:wnby; 
Ohio. 


Study of the Haemodynamics in Progressive Systemic 
Sclerosis with reference to the Pathogenesis of 
Pulmonary Involvement. By GERALD P. Ropnay 
and Rosert F. KIBLER, Pittsburgh, Penn. 


Fluoridation of Public Water Supplies and its Relationship 
to Musculo-Skeletal Diseases. By CHARLES LeRoy) 
STEINBERG, DWIGHT E. GARDNER, FRANK A. Situ, 
and HAROLbD C. Hopce, Rochester, N. Y. 


Study of Splenic Sinuses in the Light Microscope and the 
Electron Microscope. By LEON P. WeEIss,* Boston, 
Mass. 


Clinical Significance of the Staining of Lipoprotein by 


Schiff’s Leucofuchsin-Sulphurous Acid, with par- 


ticular reference to Myeloma. By 
Wo Lrson, Fort Riley, Kansas. 
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BOOK REVIEW 


Alkaptonuria and Ochronosis. By Stefan Sitaj, Jan 
Cervenansky, and Tibor Urbanek, with a foreword by 
Professor Lenoch. 1956. Pp. 153, 21 figs, 4 diagrams, 
English summary. Vydavatelstvo Slovenskej Acadé- 
mie Vied, Bratislava. (19.50 kés). 

This monograph, with an excellent summary in 
English, is based on a study of 102 cases, 54 males and 
48 females, belonging to fifteen families. There is a 
discussion on theories of aetiology and the familial 
tendency, and on the difficulty in breaking down the 
benzene nucleus of Tyrosine and hence the formation of 
homogentistic acid. This is followed by an account of 
the clinical characteristics of the disease, ocular pigmenta- 
tion being the first sign, which was most commonly found 
between the third and fifth decades. The earliest joint 
symptoms in this series occurred at the age of 27 and the 
average age was 34. Changes in the spine with loss of the 
physiological curves, secondary degenerative changes, 
and actual loss of height, due to vertebral changes, were 


HEBERDEN 


Clinical Meeting.—At a meeting held on December 
14and 15, 1956, at University College Hospital, and 


» at the Wellcome Foundation, London, the following 


papers were given: 


Influence of Physiotherapy on the Rheumatic Diseases. 
By J. S. Lawrence, R. J. Sladden, and J. Whyatt (Man- 
chester): In the course of a study of rheumatism in miners 
an investigation was made into the influence of physio- 
therapy. This was divided into two parts; the value of 
heat, ionization and massage was assessed first as 
palliatives, and secondly as aids to recovery and return 
to work. The second part also included a study of 
active and passive movements. 

In the palliative trial the patients were given a series of 
consecutive treatments each lasting a week, the initial and 
subsequent treatments being determined by a rota so 
arranged that each had an equal chance of being given at 
the beginning, middle, or end of the period of study. At 
the end of each week the patient was questioned about the 
degree and duration of complete or partial relief obtained. 
With the standard dosage used, it was found that short- 
wave diathermy gave the greatest degree of relief, but that 
histamine ionization had the most prolonged effect. All 
the treatments studied produced significantly more relief 
than a placebo, and the most effective treatments (short- 
diathermy and saline ionization) gave significantly 


} More relief than the least effective (infra-red or ultra-violet 
. light). The addition of massage had the effect of increasing 
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characteristic. The arthropathy was extensive and 
rapidly progressive in many cases, but was not, as a rule, 
accompanied by great pain. There was associated 
narrowing of the intervertebral disks and a doubling of 
the outline. The thoraco-lumbar junction was the most 
common site of first appearance. Pseudocystic osteoid 
formations occurred typically at certain tendinous 
insertions, especially at those of the long head of the 
biceps, supra-spinatus, and rectus femoris muscles. 
Massive pigment deposits appeared in the ligaments and 
peri-articular tissues. Other non-articular changes are 
discussed. 

No treatment was found to be of great value, other 
than the normal precautions employed in degenerative 
joint disease, although it was noted that two patients had 
a marked remission of symptoms and reduction in 
excretion of homogentisic acid while under treatment 
with methyl thiouracil. 

G. D. KERSLEY 


SOCIETY 


both the degree and duration of relief, but if a lubricant 
cream was used during massage the palliative action was 
abolished. 

In the second part of the trial the allocation of treat- 
ment was again determined by a rota, but the patient 
remained on the allotted treatment till medical finality 
was attained. Treatments were divided into primary (heat 
or ionization), secondary (massage or vibro-massage), 
and tertiary (active and passive movements), and the rota 
was so arranged that these treatments could be studied 
either separately or in combination. In all, 1,180 
patients were treated. In the rheumatic diseases as a 
whole, recovery was more probable and return to work 
more certain and more rapid after heat, ionization, and 
movements than after a placebo alone. Massage resulted 
in a slight but significantly unfavourable outcome and in 
a less certain return to work. 

Active movements were more effective than passive, 
and movements combined with heat or ionization had a 
greater influence on recovery than either alone. 

Movements had a beneficial effect on the outcome in 
all diagnostic groups studied except in cases of rheuma- 
toid arthritis, in which there was evidence that both 
passive and active movements, and particularly the latter, 
had a harmful effect. The influence of movements in 
cases of disk prolapse was ambiguous. Heat and 
ionization had a favourable influence in all diagnostic 
groups except disk prolapse. 

The harmful effect of massage was limited to the 
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rheumatoid and osteoarthritic groups, particularly the 
former. In the remaining rheumatic diseases it was with- 
out effect on the outcome. 

It was concluded that appropriate physiotherapeutic 
procedures are capable not only of relieving symptoms 
but also of hastening recovery and return to work in the 
rheumatic diseases commonly encountered in miners. 
The greatest benefit was found in cases of disk degenera- 
tion, osteo-arthritis, and the undetermined group. 


Observations on Diurnal Variation of Grip. By V. 
Wright (introduced by Prof. S. J. Hartfall, Leeds): In 
attempting to assess the morning stiffness of patients with 
rheumatoid arthritis, hourly measurements of grip were 
taken throughout the day. The investigation of these 
patients and of subjects without arthritis revealed a 
diurnal variation of strength of grip in many. In a 
further study of this physiological phenomenon it was 
found that, in patients with badly-damaged finger joints, 
the grip was much weaker and variations in it much less. 
When patients with rheumatoid arthritis were put on 
corticotrophin the strength of grip throughout the day 
was increased and the separate components of the curve 
were abolished. A normal subject showed much less 
diurnal variation of grip after receiving 40 units ACTH 
Gel daily for 18 days, suggesting that the effect on the 
variation of grip in patients with rheumatoid arthritis may 
well be non-specific. 

Wax baths and the injection of Pitressin did not alter 
the diurnal variation of grip. In two patients with 
rheumatoid arthritis, the flattening of the morning com- 
ponent provided the first indication of their arthritis 
going into remission. 

In 24-hr studies on normal subjects, during which they 
were awakened at 2-hrly intervals at night, a marked fall 
in strength of grip during the night was noted. Blood 
sugar levels showed no correlation with the variation of 
grip, but records of temperature disclosed a similar 
pattern, although the morning rise was more gradual than 
the improvement in grip. 

It is of interest that the results of urinary 17-keto- 
steroid excretion over 24 hrs published by Halberg (1953) 
are similar in variation to the grip curves obtained in this 
study, while the diurnal variations in the eosinophil levels 
of the blood are the reverse. 


REFERENCE 


Halberg, F. (1953). J.-Lancet, 73, 20. 


Analysis of Patients with Unexplained High Erythrocyte 
Sedimentation Rate over a 3-year Period. By B. M. Ansell 
and E. G. L. Bywaters (Postgraduate Medical School, 
London): Routine estimation of the erythrocyte sedi- 
mentation rate by the Westergren technique in new 
patients attending the rheumatic clinic sometimes reveals 
a value inexplicable in terms of the diagnosis made, e.g. 
degenerative joint diseases. Of 51 such readings, out of 
approximately 900, 45 have been satisfactorily investi- 
gated and followed to date. These fall into two groups. 
Fourteen cases in which the erythrocyte sedimentation 
rate returned to normal within one month and 31 in whom 
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it remained high. After full clinical examination j 
gations, including ‘C’-reactive protein, plasma pr 


esti- 


Ins, 
fibrinogen, L.E. cells, x-rays, and electrocardioy:ams, 
were performed, as well as bone marrow and synovium 
biopsies when necessary. 

It was possible to make a diagnosis in twenty cases 
with a persistently high erythrocyte sedimentation rate, 
and in seven with a transiently raised erythrocyt« sedi- 
mentation rate. Although a diagnosis of degencrative 
joint disease was the most frequently made initially, many 
patients subsequently developed rheumatoid arthritis 


judged by strict criteria, and several are probably su(lering 
from this. In others, although the presenting symptoms 
were related to degenerative joint disease, the raised 
erythrocyte sedimentation rate was due to conditions 
unassociated with this, e.g. myelomatosis. Some of 
those in whom we were unable to find the cause returned 
to normal with regression of symptoms, but it was stil! 
not possible to establish a diagnosis. In the others, the 
symptoms disappeared and the general condition re- 
mained good, although the erythrocyte sedimentation rate 
remained high; it is possible that in these cases the 
erythrocyte sedimentation rate was related to the advane- 
ing years of the patient or to the presence of widespread 
degenerative changes. 

It was concluded that the presence of a raised erythro- 
cyte sedimentation rate in the absence of an obvious 
clinical change called for full investigation and follow-up 
before reassuring the patient that it was of no significance. 


Comparison of Sodium-retaining Properties of Cortisone 
and Prednisolone using Sodium 22. By B. M. Ansell 
(Postgraduate Medical School, London): Because of the 
long half-life of sodium 22 when this is administered, a 
reduction in half of the radio element due to excretion 
gives the biological half-life of the regular form of this 
element. By utilizing a recently-described technique 
involving the total body counter and single specimen of 
urine, the biological decay rate of sodium is measured 
directly, and serial determinations of total exchangable 
sodium may be made. 

Initially, comparisons of short-term administration of 
large doses of cortisone and prednisolone were made, and 
in the first case a full metabolic study was carried out 
This showed that the radioactive technique was com- 
pletely adequate for following changes in sodium 
excretion and retention. 

Secondly, maintenance therapy was instituted with 
cortisone in one patient and with prednisolone in another, 
the dosages employed being 75 mg. and 20 mg. respec- 
tively. 

The effect of switching to prednisolone was observed 
in two subjects who showed considerable oedema on 
cortisone therapy. They both had a sodium diuresis 
associated with loss of fluid which suggested that predni- 
solone might have a diuretic effect. 

A further patient, who developed a positive sodium 
balance with cortisone, could be reverted to her previous 


state by the addition of prednisolone while she was stil | 


being maintained on cortisone. 
From our studies we conclude that, provided the 
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content of the diet is maintained constant, this 


sodium! ( 
technique is quite satisfactory for following sodium 


metabolism in male subjects and post-menopausal 
womer. 

Sodium and fluid retention were observed in all our 
patients who were being maintained on cortisone with 
doses ranging from 75-200 mg./day, but not in the patients 
on prednisolone with doses ranging from 15-50 mg./day. 
It is suggested that once sodium retention has occurred 
prednisolone itself may have a diuretic effect. 


Augmenting Effect of Rheumatoid Sera in a Strepto- 
coccal Haemagglutination Test. By N. R. Ling and 
H. J. Gibson (Bath).* 


Effects of Proteolytic Enzymes on the Hyaluronic Acid 
Complex. By B.S. Blumberg and A. G. Ogston (Oxford). 
Hyaluronic acid complex is isolated from synovial fluid 
by the mild process of ultrafiltration. The product so 
formed contains 25 to 30 per cent. of protein bound with 
it. It has not been clear whether the protein in this 
preparation (or the protein associated with hyaluronic 
acid from other sources) is a portion of the molecule in 
vivo, or an artefact of the preparation. 

Most of the protein was removed by digestion with 
crystalline papain. The protein-poor hyaluronic acid 
lost its non-Newtonian viscosity (measured in a Couette 
viscometer). By the method of Fessler and Ogston 
(which utilizes the sedimentation at infinite dilution, the 
slope of the reciprocal of sedimentation v. concentration 
curve, and the intrinsic viscosity), it was found that the 
molecular weight is decreased to one-fifth that of the 
untreated complex, the hydrodynamic specific volume is 
halved, and the sedimentation at zero concentration is 
halved. Trypsin, chymotrypsin, and papain, inhibited 
with iodoacetamide and mercuric chloride, had no effect 
on the removal of protein or on the physical properties. 
The papain-digested hyaluronic acid formed an abnormal 
mucin clot when albumin was added and the solution 
acidified. 

These results support the view that protein is essential 
to the physical integrity of the hyaluronic acid complex 
particle from synovial fluid. They suggest that a proteo- 
lytic phenomenon can cause profound changes in the 
physical characteristics of “ground substance”. The 
phenomenon may be involved in such systems in vivo in 
normal and abnormal metabolism. 


* See p. 31 of this issuc. 
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Radiological Study of the Sacro-Iliac Joints in Ankylos- 
ing Spondylitis with reference to the Evolution of the 
Disease.* By J. Forestier and P. Delous-Paoli (Aix-les- 
Baines). 


Spontaneous Atlanto-Axial Dislocation in Spondylitis. 
By J. Sharp and D. W. Purser (Manchester): Spontaneous 
atlanto-axial dislocation has been observed in ten 
patients with advanced ankylosing spondylitis. The first 
patient encountered died with a tetraplegia, the cause of 
which remained obscure until the post-mortem examina- 
tion was held. 

Subsequent cases presented in three ways: 

First, there were those with progressive deformity, a 
“falling forwards” of the head, difficulty in shaving under 
the chin, and decreased height of vision. 

A second group complained mainly of severe pain in 
the occipital and suboccipital regions, aggravated by 
sudden movement or riding in vehicles; several of these 
patients had been given x-ray therapy without relief of 
pain. 

In the third group, the outstanding feature was the 
onset of severe neurological manifestations. 

Damage to the cord appeared to be related not only to 
the degree but also to the rapidity of displacement and to 
the persistence of abnormal atlanto-axial mobility. 
Although in some cases a degree of subluxation was also 
present at a lower level, it was felt that the atlanto-axial 
dislocation was responsible for damage to the medulla 
or spinal cord. When severe pain or neurological 
changes were present, correction of the deformity, by 
skull traction, was followed by occipito-cervical fusion. 
With this regime pain was relieved, and the neurological 
signs regressed. 

Atlanto-axial dislocation has also been observed in 
rheumatoid arthritis. Although further experience may 
show that spontaneous atlanto-axial subluxation is a 
not uncommon sequel of ankylosing spondylitis and 
rheumatoid arthritis, it may be that the consequences are 
not necessarily disastrous. Nevertheless, early diagnosis 
of displacement is highly desirable in order that the 
patient may be spared the possible dangers of un- 
warranged exposure to x-ray treatment or injudicious 
physical treatment, and may be guarded against even 
trivial injuries which might cause serious and possibly 
fatal neurological complications. 


* See p. 111 of this issue. 








LIGUE INTERNATIONALE CONTRE LE RHUMATISME 
IX International Congress, 1957 


The Ninth International Congress on Rheumatic Dr. Paul McGoey. 
Diseases will be held at Toronto, Ontario, Canada, “iy? yh sling oe 
from June 23 to 28, 1957. This quadrennial . Hi. Rieger. 


Dr. T. C. Routley. 


function of La Ligue Internationale contre le Dr. Bruce Young. 


Rhumatisme will be held under the auspices of the , : , 
Canadian Rheumatism Association. The official languages of the C ongress are English, 
The Congress officials are as follows: French, German, and Spanish. Complete trans- 
lation facilities will be available. 
Chairman: Dr. D. C. Graham. Arrangements are being made by the Editorial 
General Secretary: E. A. Dunlop. Committee of the Annals of the Rheumatic Diseases 


Committee Members: Dr. A. W. Bagnall. to publish twenty papers selected from those pre- 
a oe ne sented at the Congress in forthcoming issues of the 
Prof. R. F. Farquharson. Journal. 
Dr. A. A. Fletcher. All correspondence should be directed to: 
ag a The Ninth International Congress on Rheumatic Diseases, 
Dr. A. D. Kelly. Post Office Box 237, 
Dr. H. G. Kelly. Terminal “A”, 
Mrs. John Laing. Toronto, Ontario, Canada. 


UNIVERSITY OF TEXAS POSTGRADUATE SCHOOL OF MEDICINE 


A course in “Rheumatic Diseases: Present-Day 1957. The guest lecturers, Drs. Joseph Bunim, 
Concepts and Their Management”, was held at the Richard Freyberg, and William P. Holbrook, were 
University of Texas Postgraduate School of Medi- assisted by faculty members of the Postgraduate 
cine, Houston, Texas, from February 27 to March 1, School. 


THIRD ACQUI PRIZE 1957 


The Acqui Health and Tourist Board announces The result of the competition will be announced 
that the closing date for the presentation of entries and the prize presented at the Acqui Rheumatology 
has been extended until March 30, 1957. Day, the date of which will be fixed later in the year. 

The members of the international adjudication For full details, apply to the Azienda Autonoma 
committee will be made known after this date. della Stazione di Cura di Acqui, Piemonte, Italia. 
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ABSTRACTS 


This section of the ANNALS is published in collaboration with the two abstracting Journals, 
ABSTRACTS OF WORLD MEDICINE, and OPHTHALMIC LITERATURE, published by the British Medical 


Association. 


The abstracts selected for this Journal are divided into the following sections: Acute Rheumatism; 
Chronic Articular Rheumatism (Rheumatoid Arthritis, Osteo-Arthritis, Spondylitis, Miscellaneous); 


Disk Syndrome; 


is a list of titles of articles noted but not abstracted. 


Gout; Pararheumatic (Collagen) 
Pathology; ACTH, Cortisone, and other Steroids; Other General Subjects. 


Rheumatism; General 
At the end of each section 


Diseases; Non-Articular 


Not all sections may be represented in any one issue. 


The section *‘ACTH, Cortisone, and other Steroids’ includes abstracts and titles of articles 
dealing with research into the scope and modus operandi of steroid therapy. 


Acute Rheumatism 


Natural Course of Active Rheumatic Carditis and Evalua- 
tion of Hormone Therapy. WILSON, M. G., and Lim, 
W. N. (1956). J. Amer. med. Ass., 160, 1457. 5 figs, 
11 refs. 

In an investigation at the New York Hospital—Cornell 
Medical Centre—of the effect of hormone therapy on the 
course of rheumatic carditis, the history of one hundred 
patients treated without hormones was compared with 
that of 55 receiving hormone therapy. The hundred 
control patients experienced 165 attacks of active carditis 
between 1930 and 1955. Their ages varied from 3 to 18 
years; 72 of the attacks were initial and 93 recurrent. 
Careful study of the cases occurring in the two 10-year 
periods 1935-45 and 1945-55 showed that there had been 
no significant difference in the type and severity of the 
disease. In one-fourth of the patients, chorea, and in 
one-half polyarthritis, accompanied the carditis, and in 
about 12 per cent. of the attacks subcutaneous nodules 
were observed. The duration of active carditis was less 
than 2 months in 20 per cent. of the attacks, 2 to 4 months 
in 30 per cent., and from 4 months to over a year in 50 per 
cent. The follow-up period varied from 3 months to 21 
years and averaged 9 years. During this time, increase in 
cardiac physical signs rarely occurred without an obvious 
attack of carditis, and murmurs regressed in one-third of 
the patients. 

The 55 patients (aged 4 to 19 years) receiving hormones 
were observed during 1949-55, and in all cases treatment 
was instituted within 3 to 21 days of onset. The attacks 
in 25 cases were initial and in thirty cases recurrent. The 
carditis in the hormone-treated group appeared to be 
slightly more severe than in the controls. The hormones 
used—corticotrophin, 25 units intramuscularly every 6 
hours for 4 days, and then 20 units 6-hrly for 3 days; 
cortisone, 100 mg. orally 6-hrly for 4 days and then 80 mg. 
6-hrly for 3 days; and hydrocortisone, 80 mg. 6-hrly for 
4 days and then 60 mg. 6-hrly for 3 days—were equally 
effective. Inthe majority of cases, bradycardia developed 
on the second day; transient hypertension was occasion- 
ally noted towards the end of treatment. In most cases, 


heart size decreased and new murmurs regressed by the 
After therapy, most cases in which 


third to seventh day. 
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treatment was started in the third week developed 
transient fever and joint pains on the fourth to seventh 
day, and in three cases evidence of carditis was observed, 
but this regressed spontaneously. The duration of active 
carditis was less than 2 months in all cases, in two-thirds 
of them being less than one month. It was found that the 
earlier therapy was started, the shorter was the duration 
of the carditis. While all the control patients had 
evidence of residual cardiac damage at the end of the 
attack, 84 per cent. of the hormone-treated group had no 
evidence of residual damage, or, in the case of recurrent 
attacks, of an increase in residual cardiac damage. 
During the follow-up period of 6 months to 5 years, 
murmurs regressed in two-thirds of the total group (as 
compared with one-third of the control patients). 

In eight additional cases receiving 7 days’ hormone 
therapy one to 4 months after the onset of carditis there 
was no apparent effect on the disease. It is urged that 
it is essential that hormone therapy should be started as 
early in the course of the attack as is possible while the 
lesions are still reversible. C. Bruce Perry. 


Treatment of Chorea (General Management and Sleep 
Therapy). (JleueHue 6osbHBIX peB MaTu4eCKOH xopee;i). 
BOVERMAN, B. L. (1956). Sovetsk. Med., 39, No. 4. 
In this paper from the Bogomoletz Medical Institute, 

Kiev, the author describes his experience in the treatment 
of 28 cases of rheumatic chorea with a regimen of com- 
plete rest and prolonged sleep. The children were nursed 
in wards of two or three beds only, with shaded lights, 
and isolated from noise but well-ventilated, in which the 
daily routine was strictly observed, the time allowed for 
talking, playing, and reading being very limited. Once 
daily a teacher read or told the patients a story which 
was specially selected as being not likely to arouse any 
emotional tensions. 

Drug therapy consisted of phenobarbitone, 0-02 to 
0-05 g. twice a day, with bromides and “pyramidon”’ 
(amidopyrine), 0-25 to0-3 g. four timesaday. The dose 
of phenobarbitone was usually decreased after the first 
2 weeks, and in the majority of cases could be omitted 
after the third week as the rhythm of spontaneous sleep 
developed. With these measures periods of prolonged 
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sleep were easily achieved. Early in the investigation it 
was realized that 16 to 18 hours of sleep per day was too 
much, and thereafter the aim was 13 or 14 hours of sleep 
out of the 24, divided into 11 or 12 hours during the night 
and 2 or 3 during the day. 

The results in the 28 children, who were suffering from 
chorea of all degrees of severity, treated by this method 
during 1951-2 were contrasted with those in a com- 
parable group of thirty children treated in 1950 with the 
same drugs but without ths regimen of prolonged sleep. 
The comparison showed that the addition of prolonged 
sleep shortened the duration of the illness and had a 
beneficial effect not only on the neurological and psycho- 
logical manifestations of the illness, but also on the course 
of the cardiac complications. Marcel Malden. 


Antistreptolysin Response in Acute Rheumatic Fever in 
Children. HoLsorow, E. J., and IspA.e, I. C. (1956). 
Lancet, 1, 649. 4 figs, 11 refs. 

It has been established that most patients with acute 
rheumatic fever show evidence of recent infection with 
B-haemolytic streptococci of Lancefield’s Group A, and 
that such patients have a significantly greater antibody 
response than those with uncomplicated infections. It 
has further been shown that in infants and young children 
antibody response increases with age, and it has been 
suggested that this may be due to conditioning of the 
antibody-forming organs by repeated exposure to strepto- 
coccal antigens. This observation, together with the 
rarity of rheumatic fever in very young children, has been 
held to support the concept that sensitization to strepto- 
cocci or their products is closely related to the patho- 
genesis of rheumatic fever. In an attempt to elucidate 
this problem the authors havs estimated the antistrepto- 
lysin-O titre in 107 rheumatic children at the Canadian 
Red Cross Memorial Hospital, Taplow, Bucks. Only 
those children were chosen who were seen in their first 
attack of acute rheumatic fever within 4 weeks of the 
onset of symptoms and were under 12 years of age. 
The highest titre found within 4 weeks of admission was 
recorded for this survey. Simultaneous throat and nose 
swabs were examined for Group-A f-haemolytic strepto- 
cocci and previous upper respiratory-tract infections 
noted. No age difference in the frequency of positive 
swabs or preceding upper respiratory-tract infections was 
found. The twenty children who were under the age of 
6 years showed a significantly lower frequency of raised 
antistreptolysin titres and a significantly lower mean titre 
than those over that age; this is regarded as indicating 
that the pathogenesis of rheumatic fever is not primarily 
related to the sensitization to streptococci or their 
products. G. W. Csonka. 


Postcardiotomy Syndrome in Patients with Rheumatic 
Heart Disease. Cortisone as a Prophylactic and Thera- 
peutic Agent. DrespALE, D. T., RipsTeIn, C. B., 
GuZMAN, S. V., and GREENE, M. A. (1956). Amer. 
J. Med., 21, 57. 33 refs. 

The syndrome which occurs after cardiotomy in 
patients with rheumatic heart disease is discussed in this 
paper from Maimonides Hospital of Brooklyn and the 
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State University of New York. It is characteri 
fever and pleuropericardial chest pain, congestive heart 
failure, pleural effusion, polyarthritis, arrhy:\\mia, 
abdominal pain, subcutaneous nodules, haemo) tysis, 
and psychosis; there is laboratory evidence of « nop. 
specific inflammatory process. In the majority 0! cases 
the initial episode is observed within one month of 
operation, and there are recurrences up to 28 months 
afterwards. 

A series of 84 patients (26 men) with mitral-valvye 
disease who were subjected to cardiotomy were observed: 
58 had pure mitral stenosis, and in 48 rheumatism was 
considered to be completely inactive. Of the 84 patients, 
58 were given cortisone prophylactically in a dosage of 
75 to 300 mg. daily for 3 to 6 weeks after operation, while 
26 served as controls. The syndrome occurred in eight 
of the controls; in the cortisone-treated group it occurred 
while the drug was being taken in four and after the drug 
was withdrawn in seventeen. Although the syndrome 
developed in two patients in whom there was clinical 
evidence of active rheumatism before operation, there 
was no clear correlation between the incidence of the 
syndrome and the pre-operative evidence of possible 
rheumatic activity or the presence at operation of Aschoff 
bodies in the auricular appendages. 

Once established, the course of the syndrome was 
unaffected by antibiotic therapy and was not definitely 
influenced by salicylates or amidopyrine (‘‘Pyramidon’’), 
although these produced gradual and partial reduction 
in temperature. Cortisone (50 to 300 mg. daily) was 
given as a therapeutic measure to 21 patients during 
65 attacks of the syndrome; in 62 of these attacks fever 
subsided in 24 to 36 hours. Adequate doses of the 
hormone brought about dramatic relief of pain in the 
chest and joints, but did not affect pleural or pericardial 
effusions or the chest pain and fever ordinarily asso- 


d by 


ciated with thoracotomy. Occasionally the addition of 
cortisone to a treatment regimen appeared to abolish 
arrhythmia or to lessen the degree of heart failure. 


Although three patients needed cortisone almost con- 
tinuously for 5 to 12 months, no undesirable side-effects 
were noted. There were two deaths in the control group, 
while in the treated group there was one death from 
pulmonary oedema 16 days after operation: in this last 
case florid rheumatic endocarditis and myocarditis were 
found post mortem, and the authors consider that the 
dosage of cortisone given was too low. 

It is suggested that the syndrome results from trauma 
to a heart already affected by rheumatism, although, as 
the authors point out, it differs from rheumatic fever in 
several important respects. D. Emslie-Smith. 


Tricuspid Stenosis in Rheumatic Heart Disease. (Les 
rétrécissements tricuspidiens rhumatismaux). SoOuLiE. 


P., CARLOTTI, J., JOLY, F., FORMAN, J., and JALLUT, H. 
(1956). 
refs. 
The authors describe a study of 31 female and two male 
patients with functional stenosis of the tricuspid valve 
of rheumatic origin who were treated at the H6pital 
In fifteen cases the diagnosis was 


Rev. frang. Et. clin. biol., 1, 554. 4 figs, 36 


Lariboisiére, Paris. 
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confiried at operation or post-mortem examination, but 
anatomical confirmation of the lesion was not possible 
in the remaining eighteen. Operation to relieve the 
stenosis was performed in four cases, in all of which 
mitra! stenosis was also present and was dealt with at the 
same time. Haemodynamic studies suggested the 
presence of tricuspid stenosis in the others. 

Tricuspid stenosis may be diagnosed by cardiac cathe- 
terization before the classic signs of the condition appear. 
The coexistence of tricuspid stenosis in a patient with 
mitra! stenosis may be suspected if the second pulmonary 
sound is not increased and if there are signs in the 
aortic area. In addition, radiography may show marked 
enlargement of the heart to the right and an absence of 
pulmonary congestion. Minimal right axis deviation 
may be found in the electrocardiogram, occasionally 
accompanied by right bundle-branch block, but no 
evidence of right ventricular hypertrophy. At cardiac 
catheterization tricuspid stenosis is diagnosed by an 
increase in the right atrial diastolic pressure and a 
pressure gradient across the tricuspid valve; in some 
cases exercise may be required to demonstrate this change. 
The pulmonary vascular pressures are usually lower than 
would be expected from the degree of mitral stenosis, 
unless the tricuspid valve is incompetent as well as 
stenosed. The cardiac output is reduced. 

In three of the present cases a successful tricuspid 
valvotomy was performed and seven other cases have 
been reported in the literature; the operation appears to 
be a useful one. H. E. Holling. 


Prevention of Recurrent Attacks of Rheumatic Fever. 
Problems Revealed by Long-term Follow-up. LENDRUM, 
B. L., and Kosrin, C. (1956). J. Amer. med. Ass., 162, 
i3.. 1 ref. 

In this paper is reported part of a follow-up study, 
initiated in 1949, of children who had been treated for 
rheumatic fever at Herrick House, Bartlett, Illinois. On 
reviewing the follow-up records of one hundred children 
examined in 1955 it was found that: 

(1) Almost one-third were no longer under medical 
supervision; 

(2) Two-thirds were not receiving any prophylactic 
treatment; ° 

(3) Many children failed to adjust satisfactorily at 
school and at home on discharge from hospital. 

An attempt was made to find the cause for this un- 
satisfactory state of affairs, but the reasons varied from 
case to case. It is emphasized, therefore, that all efforts 
to prevent relapses in rheumatic fever will be unsuccessful 
if reliance is placed solely on the co-operation of the 
patient and his parents. An educational programme is 
necessary so that: 

(1) Physicians, nurses, school-teachers, and others who 
come into contact with these patients may be fully 
informed of advances in the study of the disease; 

(2) The best care can be given to convalescents ; 

(3) Full use can be made of prophylactic measures. 

Further, there is need for social services ensuring 
adequate rehabilitation of the rheumatic patient on return 
to his own environment. The authors conclude that 
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all this necessitates a carefully-planned community 


programme. C. Bruce Perry. 


Rheumatic Fever. The Use of Serum as Antigen in Skin 
Tests. [In English.] LANDTMAN, B. (1956). Ann. 
Paediat. Fenn., 2, 156. 19 refs. 

A comparative study of the skin sensitivity to serum 
in 34 children with rheumatic fever, chorea, or inactive 
rheumatic heart disease and 166 children with other 
ailments, mostly non-infectious and unrelated to rheu- 
matic fever, is reported from the University of Helsinki. 
A drop of serum obtained by centrifuging blood with- 
drawn within the hour was placed on the skin and a 
scratch made through it, taking care to avoid drawing 
blood. A control scratch was made through a drop of 
saline. A cutaneous reaction—namely, a weal sur- 
rounded by erythema which appeared within 10 min. and 
faded in 30 min.—was seen in a number of cases, the 
result of the test being interpreted as positive when the 
serum gave rise to this skin reaction and control saline 
did not. About 10 per cent of the control children gave 
a positive reaction to sera obtained from controls and 
from children with rheumatic fever. A similar pro- 
portion of children with rheumatic fever gave a positive 
response to control sera, but the proportion giving a 
positive response to sera from rheumatic children was 
much higher, a skin reaction being observed in sixty out 
of 73 tests. There was no correlation between the result 
of the test and the treatment given, but the strongest 
reaction occurred when the test was carried out in children 
in the acute stage of rheumatic fever with sera from 
patients in the same stage of the disease. 

E.G. L. Bywaters. 


Comparative Study of Treatment with Hormones and 
Salicylates in Rheumatic Fever in Children. (Etude 
comparée du traitement hormonal et de la salicylo- 
thérapie dans la maladie de Bouillaud chez l’enfant.) 
BERNHEIM, M., FRANGOIS, R., MOURIQUAND, C., and 
Gros, G. (1956). J. Méd. Lyon, 37, 617. 

During 1946 to 1949 inclusive, at the Children’s 
Medical Clinic, Lyons, 88 children suffering from rheu- 
matic fever were treated with salicylates in doses of 5 to 
12 g. by mouth daily for 3 to6 months. In the following 
4 years either corticotrophin (ACTH) or cortisone was 
used in treating 90 similar children. The dose of ACTH 
varied between 50 and 200 mg. [? units] daily, that of 
cortisone from 100 to 200 mg. daily, and the duration 
of treatment from 11 to 150 days, with an average of 
30 days; at the end of this course of hormone therapy 
salicylates were given for another month or two. 

In a retrospective review of the results it was considered 
that the two groups were comparable as regards age and 
sex incidence, the condition of the heart on admission, 
the duration of the symptoms before treatment began 
(18 and 20 days respectively), and the proportion of 
patients who had had previous attacks. Those treated 
with hormones have naturally been observed for much 
shorter periods, but the minimum period of follow-up 
was fixed at 6 months after the onset of the disease. The 
authors conclude that the use of hormones represents a 
great advance in the treatment of rheumatic fever. The 
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clinical progress was more rapid in all respects and toxic 
phenomena were far less frequent than with salicylates. 
There were seven deaths among those treated with 
salicylates as compared with only two in the hormone 
group, although the latter included seventeen cases of 
severe pancarditis as compared with only eleven such 
cases in the salicylate group. There was no difference 
in the incidence of valvular damage among the survivors 
in the two groups. 

[The conclusions drawn from this study must be 
accepted with reserve because there was no definite pre- 
arranged plan of treatment in either group and the two 
groups were not treated concurrently.]} John Lorber. 


Changes in the Central Nervous System of Children 
suffering from Rheumatic Fever. (M3menenus B eH- 
TPaJIbHOM HEPBHOM CHCTeMe MIpH PeBMAaTH3ME y JIeTEeii) 
IZRAIL’SKAYA, M. A. (1956). Arkh. Patol., 18, 99, No. 4. 
3 figs, 10 refs. 

From the Paediatric Institute (Academy of Medical 
Sciences), Moscow, the results are reported of the 
histological examination of necropsy material from 22 
children who died of rheumatic fever. The patients’ 
ages ranged from 7 to 15 years, and the duration of the 
disease from 20 days to 8 years. The material was sub- 
divided into three groups: 

(1) The first group consisted of eleven cases described 
as “dyscirculatory encephalopathy’? which showed the 
following histological changes in the brain: congestion, 
perivascular lacunae and focal perivascular haemorrhages, 
degenerative changes in the vascular walls to the point 
of fibrinoid necrosis, degenerative changes and necrosis 
of the cortical nerve cells, and glial proliferation as well as 
marked proliferative changes in the ependyma. 

(2) ““Exudative meningo-encephalitis’’, six cases. Here, 
as well as the changes observed in the first group, there 
was focal infiltration with polymorphonuclear leucocytes, 
lymphocytes, plasma cells, and histiocytes which was 
mainly perivascular, both in the meninges and in the 
substance of the brain. Glial proliferation was very 
marked. 

(3) There were five cases of “‘proliferative encephalitis’’, 
in two of which the disease started as chorea. The 
characteristic lesions were “‘gliogranulomata’’, which are 
described as distinct from Aschoff nodes and consisted 
of lymphoid, histiocytic, and microglial cells. 

A. Swan. 


Hereditary Factors in the Collagen Diseases. I. Research 
on Hereditary Factors in Acute Rheumatism. (Sulla 
eredopatologia delle mesenchimopatie reattive (cosi- 
dette malattie del collageno). I. Ricerche sui fattori 
ereditari del reumatismo acuto primario.) NEeERI 
SERNERI, G. G., and BARTOLI, V. (1956). Acta Genet. 
med. (Roma), 5, 155. Bibl. 

In this study of hereditary factors in acute rheumatism, 
the index cases were 287 patients (137 male and 150 
female) from a total of 368 with rheumatic fever who 
(when children) had attended the Institute of Pathological 
Medicine, Florence, between 1940 and 1955. The 
parents and sibs of these patients were visited and 
examined for signs of rheumatic fever, the criteria for this 





being long-lasting fever with diffuse arthritis, or «..oreg 
even without any joint involvement, or valvular jeart 
disease of rheumatic type. The parents and sibs o! ‘hree 
hundred children attending the clinic for other ill;iesses 
were visited and examined in the same way and served 
as acontrol group. 

The rates of incidence in the two groups were as 
follows (those for the rheumatic families being xiven 
first): fathers 15-6 per cent and 2-6 per cent; mothers 
21-9 percent and 3-0 per cent; brothers 11-4 per cent and 
1-6 per cent; sisters 14-7 per cent and 2-1! per cent: sons 
8-1 per cent and 1-6 per cent; and daughters 11-3 per 
cent and 2-4 per cent. 

In four instances both parents of an index patient had 
had rheumatic fever, and in these families five out of 
eight children, that is, one in four of the sibs of the index 
cases, were affected. 

The authors note that no single genetic hypothesis 
would fit their findings; their preference is for a dominant 
gene with reduced penetrance. None of the following 
disorders showed an increased incidence among the 
relatives of the rheumatic index cases: asthma, urticaria, 
vasomotor rhinitis, Quincke’s oedema, and degenerative 
connective tissue disorders. C. O. Carte: 


The Duration of Chorea. Lessor, M. H., and Bywaters, 
E. G. L. (1956). Brit. med. J., 1, 1520. 2 figs, 7 refs. 
In many diseases the efficacy of treatment can be 

measured in terms of duration of symptoms, and with 

this in mind the authors, at the Canadian Red Cross 

Memorial Hospital, Taplow, have analysed the duration 

of 206 attacks occurring in 170 consecutive patients suf- 

fering from chorea. Five patients who died between 
one and 15 weeks from the onset were excluded from the 
analysis. 

The mean duration of the attacks was 19 weeks and the 
range between one and 117 weeks. The authors consider 
that these and other modes of expressing duration are 
unsatisfactory in a mixed group of patients who are 
admitted to hospital at varying intervals after the onset 
of their illness, and they prefer to use the life-table 
technique, relating the recovery rate at any stage of the 
disease to the patients under observation at that particular 
time. Charts are provided to show the differences 
resulting from such an interpretation. It was found that 
from the moment the diagnosis of chorea was proven the 
recovery rate was generally rapid in those patients who 
were observed to develop chorea while in hospital. It is 
suggested that abortive attacks may be quite common and 
may remain unrecognized, and that these may be partly 
responsible for the large number of cases of mitral 
stenosis in adult life in which no history of previous 
rheumatic fever or chorea is elicited. John Lorber. 


Group A Beta Hemolytic Streptococcus and Rheumatic 
Fever in Miami, Fla. StTreitFELD, M. M., SASLAw, 
M. S., and Dorr, S. D. (1956). Publ. Hith Rep. 
(Wash.), 71, 745. 18 refs. 

As rheumatic fever “‘seems less severe and occurs less 
frequently in Miami than reported elsewhere’ [in the 

U.S.A.], a detailed study of the prevalence of Group-A 











§-haen 

childre 

was UI 
could ¢ 
Octobe 
examin 
(ASO) 

school 

reasons 
from |: 
harbou 
do not 
infectio 
childre: 
Group- 
types 1 
and 44 
vidual 

than in 


s develoy 


were th 
clinical 
rheumé 
this ar 
strepto 
[The 
out in 
in othe 


Rheum 
Moy 


Rheum 
Arch 


Bibliog 
BLO 
98, 2 


Creati 
Chil 
reun 
Bor 
l fig 


Treatn 
com 
core 
maz 
Min 


Role o 
Fev 
reu! 
Susc 
dict 
Rex 


Clinic: 
hd 








' Bibliography of Internal Medicine. 





ABSTRACTS 153 


| g-haemolytic streptococci in the throats of Miami school- 


children and of the immunological response of the hosts 
was undertaken to see whether bacterial factors alone 
could explain the difference. During the 8 months from 
October, 1953, to May, 1954, paired throat swabs were 
examined monthly and the serum antistreptolysin-O 
(ASO) titre determined bimonthly in 417 representative 
school-children from Grades I and II. For technical 
reasons it is probable that streptococci were recovered 
from less than 100 per cent of those children who 
harboured them, and that the figures obtained certainly 
do not overestimate the true prevalence of streptococcal 
infection. Yet altogether 126 (35-9 per cent) of the 
children gave at least one positive swab, and nine types of 
Group-A f-haemolytic streptococci were isolated, the 
types in order of frequency being 12, 1, 4, 3, 28, 31, 33, 23, 
and 44. The average ASO titre was higher and indi- 
vidual values were more frequently elevated in carriers 
than in those giving negative swabs. None of the carriers 
developed clinical rheumatic fever or scarlet fever, nor 
were the “nephritogenic’’ Types 12 and 4 associated with 
clinical nephritis. Thus the relatively low incidence of 
rheumatic fever and other serious streptococcal disease in 
this area cannot be attributed to rarity of pathogenic 
streptococci, and some other reason must be sought. 

[The results of this careful and detailed study are set 
out in a manner which allows comparison with findings 
in other areas.] Allan StJ. Dixon. 


(Fiebre Reumatica). GUTIERREZ 
Rev. argent. Reum., 21, 165. 


Rheumatic Fever 

MoyAano, L. (1956). 
Rheumatic Fever. STOLLERMAN, G. H. (1956). A.M.A. 
Arch. intern. Med., 98, 211. 3 figs, 16 refs. 


Rheumatic Fever. 
BLOOMFIELD, A. L.(1956). A.M.A. Arch. intern. Med., 


98, 288. 


Creatininuria and Creatinuria in Rheumatic Fever in 
Children (La creatininuria e la creatinuria nella malattia 
reumatica acuta del bambino). CALZAOLARI, C., and 
BORGHERESI, S. (1956). Riv. Clin. pediat., 57, 846. 
1 fig, 12 refs. 


Treatment of Chorea with Prednisone and Prednisone 
combined with Chlorpromazine (Il trattamento della 
corea minor con prednisone e prednisone-cloropro- 
mazina). LANZA, I., and MorBIDELLI, R. (1956). 
Minerva pediat. (Torino), 8, 1131. 41 refs. 


Role of Heredity in determining Susceptibility to Rheumatic 
Fever and of Infection in Its Production (La fiebre 
reumatica. El papel de la herencia en el control de la 
suscepticilidad y el de la infeccién en la produccién de 


dicha enfermedad). STECHER, R.S. (1956). Rev. esp. 
Reum., 6, 446. 
Clinical Study of Rheumatic Heart Disease. BANERJEE, 


J.C. (1956). 


Indian Heart J., 8,39. 11 refs. 





Critical Evaluation of the Present Concepts of the Aetiology 
and Epidemiology of Rheumatic Fever and Rheumatic 
Heart Disease. CHAND, D. (1956). Jndian Heart J., 
8,27. 3 figs, bibl. 


Recognition of Streptococcal Infections in the Prevention 
of Rheumatic Fever and Acute Glomerular Nephritis. 
SiEGEL, A. C. (1956). J/linois med. J., 110, 113. 


Eosinophilic Pleurisy in Rheumatic Fever (Pleurite eosino- 
fila in malattia reumatica). FFiNnoccHriARoO, S., and 
Conso.t, D. (1956). G. Med. Tisiol., 5, 303. 3 figs, 
23 refs. 


Acute Rheumatic Fever in a Large Southern Hospital over 
the Five-Year Period 1950-1954. Lierser, S. L., and 
HoOLouBEK, J. E. (1956). Ann. intern. Med., 45, 118. 
4 figs, 9 refs. 


Incidence of Rheumatic Fever in San Francisco Children. 
A Ten-Year Study. Rosinson, S. J. (1956). J. 
Pediat., 49, 272. 6 figs, 8 refs. 


Elements of a Rural Rheumatic Fever Programme, 
GRUBSCHMIDT, H. A. (1956). J. Amer. med. Ass., 162. 
102. 


Changing Picture of Juvenile Rheumatism. Cox, P. J.N., 
and SCHLESINGER, B. E. (1956). Gt. Ormond Str. J., 11, 
38. 4 figs, 8 refs. 


Diagnosis of Rheumatic Fever and Like Conditions. 
Evaluation of Certain of the Acute Phase Reactants in a 
Single Specimen of Blood. Apams, F. H. (1956). 
Calif. Med., 85, 67. 1 fig, 5 refs. 


Interpretation of Laboratory Tests in Rheumatic Fever 
(Interprétation des épreuves de laboratoire dans la 
maladie de Bouillaud). Maurice, P. (1956). Brux.- 
méd., 36, 1847. 7 refs. 


Changes in Adrenocortical Function in Acute Rheumatism 
in Children in relation to Salicylate Therapy (Contributo 
allo studio del comportamento della funzioni cortiso- 
surrenali nell’infezione reumatica acuta dell’infanzia in 
rapporto al trattamento salicilico). Cao, A. (1956). 
Ann. ital. Pediat., 9, 343. Bibl. 


Survey of Haemolytic Streptococci from Patients with 
Rheumatic Fever, Glomerulonephritis, Pharyngitis, and 
the Carrier State. HArpIN, R. A., Quinn, R. W., and 
Avery, R.C. J. infect. Dis., 99, 84. 19 refs. 


Comparative Effects of Hormone and Salicylate Therapy 
on Leucocytosis in Rheumatic Fever (Influence comparée 
des traitements hormonaux et salicylée sur la leuco- 
cytose au cours de la maladie de Bouillaud). Coste, 
F., and CHEVALLIER, J. (1956). Rev. Rhum., 23, 543. 
1 fig, 2 refs. 








Chronic Articular Rheumatism 
(Rheumatoid Arthritis) 


Course of Rheumatoid Arthritis during Four Years of 
Induced Hyperadrenalism (THA). Howe t, D. S., and 
RAGAN, C. (1956). Medicine (Baltimore), 35, 83. 
3 figs, bibl. 

The authors, working at the Presbyterian Hospital 
{Columbia University), New York, have studied the 
effects of prolonged hormone therapy (“induced hyper- 
adrenalism’’) in 68 cases of rheumatoid arthritis (four 
initially juvenile) and seven of ankylosing spondylitis. 
Most of the cases of rheumatoid arthritis were chronic 
and had ceased to respond adequately to ‘“‘conservative”’ 
treatment (rest, aspirin, and gold therapy). The disease 
had been present for over 3 years in 90 per cent of cases; 
75 per cent of the patients were female; 66 per cent were 
between 40 and 60 years of age. Progress was estimated: 

(1) Subjectively, by ascertaining the degree of joint 
pain, stiffness, tenderness, and functional capacity; 

(2) Objectively, by noting the amount of joint swelling 
and effusion, deformity, nodules, synovial pouches, and 
tenosynovitis; 

(3) Clinically, by measuring the erythrocyte sedimenta- 
tion rate (E.S.R.), pyrexia, haemoglobin value, body 
weight, differential sheep cell agglutination titres, and the 
results of streptococcal agglutination tests; 

(4) By observing the radiological changes in the joints. 

The adrenocortical hormones were given for periods 
ranging from 6 months to 54 years, 63 of the patients 
receiving cortisone only, four ACTH (corticotrophin) 
only—seven received both hormones on separate occas- 
sions—and one hydrocortisone. The dosage was “as 
commonly employed elsewhere’’; only one patient was 
given 100 mg. cortisone daily after the first 2 years, the 
dosage being smaller in the remainder. In addition, all 
the patients were given aspirin, 36 to 72 grains (2-4 to 
4-8 g.) daily; in twelve cases phenylbutazone for | to 8 
months, and in five gold therapy for 9 to 18 months, were 
given in an attempt to reduce the required daily dose of 
hormone. 

The treatment had no apparent effect on the progres- 
sion of bone and joint damage and of deformity. Disease 
activity, as estimated by elevation of the E.S.R., per- 
sistence of mild anaemia, and positivity of the differential 
sheep-cell and streptococcal-agglutination reactions, was 
similarly unaffected. New nodules appeared in 28 
patients. Subjectively, moderate to marked relief of 
joint symptoms was described by the majority of patients 
and persisted to the same degree throughout treatment. 
The dosage of the hormones was regulated to give sub- 
optimal relief of symptoms, in order to eliminate un- 
toward reactions which tended to occur with the higher 
doses. Functional capacity was correspondingly in- 
creased with the relief of symptoms. Phenylbutazone 
and gold therapy had no appreciable effect in reducing 
the hormone dosage required. emissions occurred in 
five cases after 10 to 25 months’ treatment, but three of 
these patients relapsed. 

The usual side-effects associated with such hormone 
therapy were observed, that is, psychiatric phenomena, 
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cardiovascular and electrolyte disturbances 


ulceration, infections, metabolic and endocrine d be 
and skin and superficial tissue changes. Thes. even 
tended to occur most frequently in patients wi’) asso. 
ciated disease and debility, and necessitated |) rmone 
withdrawal in 37 cases, in ten temporarily ani in 77 
permanently. 

The authors conclude that there is a place for prolonged 
hormone therapy in a limited, selected, group of patients 
with severe rheumatoid arthritis of long duration which 
has not responded to rest, aspirin, and gold ; lerapy, 
provided that these patients are free of any major contra. 
indication to hormone therapy, and do not require doses 
of cortisone exceeding 100 mg. per day. They suggest 


that borderline cases should receive a preliminary trial 
course of hormone therapy for 4 or 5 weeks, but that a 
return to simpler treatment should be made as soon as 
the patient’s condition allows it. 

[The simultaneous administration of aspirin, although 
stated to have little effect, tends to limit the value of 
these results, which the authors attribute solely to the 
hormone therapy. ] M. Kendal. 


Comparison of Cortisone and Aspirin in Treatment of 
Juvenile Rheumatoid Arthritis. ANsELL, B. M. 
Bywaters, E. G. L., and IspA.e, I. C. (1956). Brit 
med. J., 1, 1075. 3 figs. 

From the Canadian Red Cross Memorial Hospital, 
Taplow, Bucks, comes this report of the results of a 
comparative therapeutic trial of cortisone and aspirin in 
the treatment of juvenile rheumatoid arthritis (Still's 
disease), which for this purpose was defined as starting 
before the age of 16. Of the 25 children in the trial, 
thirteen were treated with cortisone and twelve with 
aspirin, the selection being random and the two groups 
being almost identical at the beginning of treatment. 

The standard dosage of cortisone for the first week was 
300 mg. on the first day, 200 mg. on the second, and then 
100 mg. per day for 5 days, after which the maintenance 
dose was determined. At the end of one year the dose of 
cortisone was between 50 and 100 mg. per day in six 
patients; of the remaining seven, one had been changed 
to aspirin, having derived no benefit from cortisone, one 
had been excluded from the trial because of dislocation 
of the hip after 6 months, and the remaining five did not 
need medication. The dosage of aspirin for older 
children was 6 g. a day for the first week, 2 g. a day for the 
second week, and then between 3 and 6 g.aday. At the 
end of one year regular aspirin treatment was maintained 
in only six of the original twelve patients, in a dosage of 
1-3 to 4g. a day, the other six needing no regular medica- 
tion. X-ray films were taken of the affected joints in all 
cases before treatment and at the end of one year. 

Assessment of the results showed that these were 
comparable to those in the similar trials in adult patients 
carried out under the auspices of the Medical Research 
Council, except that in the present trial a higher pro- 
portion of patients improved than was the case with the 
adults. In both treatment groups the children improved 
clinically and functionally to a similar extent. Radio- 


graphy showed that there was an increase in the number 
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of patients with erosions, this number rising from three 
before ‘reatment to six at the end of one year in the 
| cortisone group, and from two to five in the aspirin group. 


Side-efiects attributable to the drugs were few and not 
serious. Kenneth Stone. 


Hemagglutination Test for Rheumatoid Arthritis. III. 
Clinical Evaluation of the Sheep Erythrocyte Agglutina- 
tion (S.E.A.) Test and the Gamma Globulin (F,,) Tests. 
Jacosson, A. S., KAMMERER, W. H., Wo yr, J., EPSTEIN, 
Ww. V., and HELLER, G. (1956). Amer. J. Med., 20, 
490. 3 figs, 14 refs. 

The authors, in this paper from the Veterans Adminis- 
tration Hospital, Bronx, New York, report experience 
of two serological tests for rheumatoid arthritis which 
were carried out in 1,576 patients. The sheep erythro- 
cyte agglutination (S.F.A.) test was performed with 
selected sheep erythrocytes sensitized with a 1-in-20,000 
dilution of antiserum (one-tenth of the basic agglutina- 
tion titre) in 2 per cent sheep serum (complement inacti- 
vated). Naturally occurring agglutinins were first 
absorbed from the test serum. The titration was carried 
out in saline and in dilutions of sheep serum, the result of 
the test being considered positive if the titre in sheep 
serum diluent was fourfold or greater than that in the 
saline diluent. In the gamma-globulin or Fraction-II 
(FIl) test a suspension of tannic-acid-treated sheep 
erythrocytes in buffered saline sensitized with pooled 
human gamma globulin was added to the test serum in 
saline dilutions. A positive reaction was one in which 
maximal agglutination was observed at a dilution of | in 
28 or more. 

The results of the first test performed in each patient, 
which are tabulated, were as follows. In_ peripheral 
rheumatoid arthritis 62 per cent of 331 patients gave a 
positive reaction to the S.E.A. test whereas 69 per cent. of 
180 gave a positive reaction to the FII test. When the 
two tests were carried out simultaneously on serum from 
46 patients correlation was good in 39 instances and poor 
inseven. Of patients suffering from rheumatoid arthritis 
with spondylitis 26 per cent gave a positive reaction to the 
S.E.A. test and 33 per cent. to the FII test. A much 
smaller percentage of patients with rheumatoid spondy- 
litis alone gave positive reactions (2-1 and 3-6 per cent. 
respectively). In patients with psoriasis and arthritis the 
percentage of positive reactions was 22 to the S.E.A. test 
and 29 to the FII test. Among patients with other 
arthritic conditions no group showed any significant 
incidence of positive results higher than 10 per cent, 
although some positive results were obtained in all, 
particularly in lupus erythematosus [for results in other 
types of connective tissue disease the table must be con- 
sulted]. Of 560 patients without any arthritic condition 
only three gave a positive reaction to the S.E.A. test and 
only two to the FII test. 

The percentage of initial positive reactions in rheu- 
matoid arthritis increased with the severity of the disease 
and the degree of incapacity, although two patients gave 
a positive reaction simultaneously with the onset of 
clinical symptoms. Of patients with nodules 95 per cent 
gave positive reactions to the S.E.A. test. 
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In most instances the results obtained with joint fluid 
were similar to those obtained with serum. [This paper 
will repay detailed study.] L. E. Glynn. 


Agglutination and Inhibition by Serum Globulin in the 
Sensitized Sheep Cell Agglutination Reaction in Rheu- 
matoid Arthritis. ZiFF, M., BROWN, P., LOSPALLUTO, 
J., BADIN, J., and McEwen, C. (1956). Amer. J. Med., 
20, 500. 15 refs. 

The introduction of the Waaler-Rose test marked a 
great advance in the serological diagnosis of rheumatoid 
arthritis. The original test, in which whole serum was 
used, was relatively insensitive, detecting only between 
40 and 60 per cent of cases. In this paper from the New 
York University College of Medicine, an investigation is 
reported which appears to carry this advance much 
further. The agglutinating factor in rheumatoid arthritis 
serum was concentrated in the euglobulin fraction by 
dialysis against M/150 citrate-phosphate buffer at 
pH 5°8 for 2 days. The euglobulin dissolved in isotonic 
saline buffered at pH 7:0 was then used in place of the 
whole serum in the Waaler-Rose test. With this reagent 
the results were positive in 76 out of 83 cases compared 
with 62 (out of 83) when the whole serum from the same 
patients was used. 

Many of the false negative results obtained with whole 
serum are apparently due to the presence of an inhibitor 
substance that remains in the supernatant fluid when the 
euglobulin is precipitated. In non-rheumatoid subjects, 
however, a considerable proportion of this inhibitor 
substance is precipitated with the euglobulin. This 
difference of precipitability in rheumatoid and non- 
rheumatoid subjects has been developed into a highly 
selective test for rheumatoid arthritis. Whereas the 
inhibitor substance was absent from the euglobulin 
fraction of all the 83 patients with rheumatoid arthritis, 
it was present in 96 per cent of controls. In a second 
series of 46 patients and 38 controls, the test gave the 
correct result in every instance. 

The results of these tests in patients with Still’s disease, 
spondylitis, and psoriatic arthritis lent support to the 
view that of these three conditions only Still’s disease is 
to be identified with rheumatoid arthritis. L. E. Glynn. 


Objective Evaluation of Patients with Rheumatic Diseases. 
I. Comparison of Serum Glycoprotein, Cold Hemagglu- 
tination, C-Reactive Protein, and Other Tests with 
Clinical Evaluation. SHETLAR, M. R., PAYNE, R. W., 
PADRON, J., FELTON, F., and ISHMAEL, W. K. (1956). 
J. Lab. clin. Med., 48, 194. 1 fig., 14 refs. 

At the University of Oklahoma School of Medicine, 
Oklahoma City, the authors have attempted to correlate 
the results of various laboratory procedures with the 
clinical activity of rheumatic disease (excluding osteo- 
arthritis, non-articular rheumatism, and gout). “Clinical 
activity’ was determined by the assessment of the degree 
of morning stiffness, the sleep pattern, the presence of 
malaise, fatiguability and weakness, acute joint mani- 
festations, fever, appetite, and physical performance, and 
compared with the results of the estimation of serum 
glycoprotein (non-glucosamine) content, the C-reactive 
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protein test, the Ziff euglobulin modification of the 
haemagglutination test, and determination of the anti- 
streptolysin-O titre, the Wintrobe erythrocyte sedimenta- 
tion rate, and serum y-globulin level. 

The closest correlation was obtained with the serum 
glycoprotein and the C-reactive protein determinations, 
while that with the erythrocyte sedimentation rate was 
barely significant. In patients with rheumatoid arthritis 
or “rheumatoid spondylitis’”’ the haemagglutination test 
showed no correlation with clinical activity, although it 
showed a raised titre in 63 out of 66 cases of rheumatoid 
arthritis. The serum y-globulin value was similarly 
generally raised in rheumatoid arthritis, but also showed 
no correlation with activity of the disease. Determina- 
tion of the statistical correlation among the various tests 
showed a high correlation only between the serum glyco- 
protein level and the C-reactive protein test results. 

[The whole of the authors’ deductions depend essen- 
tially upon the method of assaying “‘clinical activity’’, 
which is not as yet on a generally agreed basis.] 

Harry Coke. 


L.E. Test in Patients presenting the Clinical Picture of 
Rheumatoid Arthritis. Ross, S. W., and CLArpy, 
E. K. (1956). Sth. med. J. (Bgham, Ala), 49, 553. 
5 figs, 18 refs. 

The L.E.-cell test was carried out at the University 
of Arkansas School of Medicine, Little Rock, Arkansas, 
on the blood of 79 patients with rheumatoid or a rheu- 
matoid-like arthritis, and on twelve patients who were 
known to have systemic lupus erythematosus. In 
eighteen cases a positive L.E. test result was obtained. 
Comparison with the clinical and physical findings 
revealed that in all of the eighteen patients showing an 
L.E. positive reaction more body systems (pulmonary, 
gastro-intestinal, renal, or cardiovascular) were involved 
than in those giving a negative L.E. reaction. 

Although reluctant to affirm that a positive L.E. test 
result is pathognomonic of systemic lupus erythematosus 
the authors recommend that in every patient presenting 
with rheumatoid arthritis the L.E. test should be per- 
formed, as a positive test may give warning of multi- 
systemic disease. They add that the present results offer 
no clarification of the relationship between systemic lupus 
erythematosus and rheumatoid arthritis. E.G. Rees. 


Hydrocortisone versus Prednisolone in Rheumatoid 
Arthritis. FisHer, M. (1956). Lancet, 2,18. 4 refs. 
At the Sheffield Centre for the Investigation and 

Treatment of Rheumatic Diseases 25 patients with “‘dis- 

abling progressive rheumatoid arthritis’ varying in 

duration from 3 to 28 years were allocated at random 
for treatment with either hydrocortisone or prednisolone. 

The average quantities given daily were approximately 

50 mg. and 15 mg. respectively in divided doses [pre- 

sumably by mouth]. [No mention is made of any other 

therapy employed concurrently.] Assessment was made 
in each case before starting treatment and again after 

12 and 24 weeks—the functional status (graded accord- 

ing to a defined scale), the number of joints actively 

affected, hand grip (measured with a rolled-up sphygmo- 


manometer cuff inflated to.15 mm. Hg), haemowlobin 
level, and erythrocyte sedimentation rate being 
mined, and radiographs taken of the hands and feet. 

No statistically significant difference in the results of 
treatment was found between the two groups, although 
those obtained with prednisolone were slightly the more 
favourable. Moderate degrees of dyspepsia occurred jn 
more than half of each group, with one severe case in the 
group given prednisolone, and moon-face occurred jp 
nine cases in each group; hypertension developed (uring 
treatment with prednisolone in one case, and pitting 
oedema in three cases, two being in the prednisolone 
group. [No mention is made of electrolyte studies 
during the trial, and it would appear that the patients were 
given a normal diet.]} 

The author concludes from her results that prolonged 
prednisolone therapy is not justified in this type of case, 

J. Warwick Buckler. 


leter- 


Specific Substance in the Blood and Joint Fluid in Rheu- 
matoid Arthritis (Eine fiir den chronischen Gelenk- 
rheumatismus charakteristische Substanz im Blute und 
in der Gelenkfliissigkeit). Svartz, N. (1956). Bull 
schweiz. Akad. med. Wiss., 12,99. 3 figs, 12 refs 
Investigations were carried out at Karolinska Sjuk- 

huset, Stockholm, into the nature of the factor present 

in the blood and joint fluid in rheumatoid arthritis which 
is responsible for the agglutination of sensitized sheep's 
erythrocytes in the Waaler-Rose test. Sera which gave 

a positive haemagglutination reaction were subjected to 

electrophoresis and the different fractions tested sepa- 

rately. As expected, the factor causing the reaction was 
found with the gamma-globulin fraction but did not 
correspond with any of those normally found in health. 

Experimental findings suggested that it is a protein body 

which is probably bound to another radical. Haemo- 

globin is not involved in the reaction, since it is the stroma 
of the erythrocytes which becomes “‘sensitized”’. 

It was found that a haemagglutinating factor could be 
produced experimentally in rabbits by injecting serum or 
synovial fluid from appropriate patients. However, the 
factor thus produced had only a low haemagglutinating 
titre and its demonstration was made difficult by the 
development in the animal of an anti-factor. A haem- 
agglutinating substance was also produced by culturing 
certain unclassified cocci isolated from the pharynx on 
connective tissue (joint capsule or tendon), the bacteria- 
free filtrate having properties similar to those of the 
human factor, though it was not possible to prove 
complete identity. This haemagglutinating factor is 
probably produced by the enzymic action of the bacteria 
on the connective tissue, and it is suggested that the factor 
present in human blood in rheumatoid arthritis is also the 
product of an abnormal enzymic process involving the 
connective tissue. G. W. Csonka 


Rash of Rheumatoid Arthritis and Still’s Disease. 
I. C., and Bywaters, E. G. L. (1956). 
25, 377. 7 figs, 3 refs. 


ISDALE, 
Quart. J. Med., 


In many cases of Still’s disease and rheumatoid 
arthritis there is a characteristic rash, and the present 
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authors have observed this rash in 46 out of 166 patients 
with Still’s disease at the Canadian Red Cross Memorial 
Hospital, Taplow, and in seven out of 500 patients 
suffering from rheumatoid arthritis at Hammersmith 
Hospital, London. The rash consists of small, raised, 
salmori-pink macules about 3 mm. in diameter which 
are seen most frequently on the limbs and occasionally 
on the trunk and face. When the diameter is more than 
3 mm. the centre of the lesion is pale, and may be sur- 
rounded with a paler areola. The rash is characteristic- 
ally fleeting, tending to appear in the evening and to 
disappear within 24 hours. It usually coincides with 
other signs of activity and occurs particularly when there 
isfever. In 29 of the 46 cases of Still’s disease it appeared 
within 2 weeks of the onset and preceded other symptoms. 
In six of these cases the rash preceded the onset of arthritis 
by periods varying from 6 months to 3 years and persisted 
for more than 4 years, the evolution of arthritis being 
slow. In adults the rash is rare, but the features are 
similar to those observed in juvenile arthritis. Salicylate 
and hormone treatment are without effect, as are anti- 
histamines, but local injection of hyaluronidase appears 
to inhibit development of the rash. Histologically, 
sections of skin show sparse perivascular infiltration in the 
loose connective tissue consisting of polymorphonuclear 
leutocytes with occasional small round cells. 

The authors consider that the rash has considerable 
diagnostic value when it precedes the joint lesions or 
when other manifestations of rheumatoid arthritis are 
indefinite. William Hughes. 


Clinical and Pathological Study of Sixteen Cases of 
Rheumatoid Arthritis with Extensive Visceral Involve- 
ment (‘‘Rheumatoid Disease’’). SiNCLAIR, R. J. G., 
and CRUICKSHANK, B. (1956). Quart. J. Med., 25, 
313. 5 figs, bibl. 

The nature and significance of extra-articular lesions 
in rheumatoid arthritis are discussed in this paper from 
the University and the Northern General Hospital, 
Edinburgh. Of ninety cases of rheumatoid arthritis seen 
at necropsy, sixteen showed extensive visceral involve- 
ment. Lesions were found in the endocardium in seven 
cases and in the myocardium in five; active pericarditis 
was noted in one case, healed pericarditis in three cases, 
and pericardial fibrosis with obliteration of the space in a 
further three. Arteritis was recorded in nine cases, 
lymphadenopathy in four, and amyloidosis in four. 
Clinically, the outstanding feature was the terminal 
emaciation, which was observed in all except one of the 
patients. Evidence of pleurisy was found in twelve cases, 
and in seven of these no aetiological factor other than 
rheumatoid arthritis was noted. In all four cases in 
which amyloidosis was found at necropsy there was 
diarrhoea associated with intermittent pyrexia during life. 

Histologically, the extra-articular lesions were of three 
kinds—granulomata, non-specific inflammatory lesions, 
and amyloid deposits; more than one of these might be 
found in any individual case. In eight cases the extra- 


) articular disease was considered to be the cause of death, 


while in seven others it was a contributory factor. 
The literature on visceral extension of disease in 
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In the authors’ view 





rheumatoid arthritis is reviewed. 
the arthritis is non-specific and part of a more widespread 


“rheumatoid disease’. They do not consider that the 

available evidence justifies the inclusion of rheumatoid 

arthritis among the so-called ‘‘collagen diseases’’. 
William Hughes. 


Quantitation of the Activity of Rheumatoid Arthritis. 
2. Recession of Morning Stiffness as Patients go into 
Remission. LANsBurRY, J. (1956). Amer. J. med. Sci., 
232, 8. 3 figs, 1 ref. 

This paper from Temple University School of Medicine, 
Philadelphia, reports an inquiry into the measurement of 
the duration of morning stiffness as a reliable sign of 
activity of the disease process in rheumatoid arthritis. 
Morning stiffness has long been recognized as an early 
and almost universal feature of this disease process, and 
the author here presents data collected over a period of 
10 years in one hundred consecutive cases. It is shown 
that the duration of severe stiffness is correlated roughly 
with the erythrocyte sedimentation rate as measured by 
Cutler’s technique (maximum 5-min. fall). On the other 
hand it appears to be unrelated to such features as age, 
sex, duration of the disease, and haemoglobin level. The 
author considers, therefore, that since most patients can 
note accurately the duration of morning stiffness, this 
should be recorded as a routine and will serve as an index 
of progress or the reverse. W. S. C. Copeman. 


Quantitation of the Activity of Rheumatoid Arthritis. 
3. The Maximum 5-Minute Cutler Sedimentation Rate 
as an Index. LANssury, J. (1956). Amer. J. med. 
Sci., 232, 12. 3 figs, 1 ref. 

For many years the erythrocyte sedimentation rate 
(E.S.R.) has been accepted as a rough guide to the degree 
of activity of the systemic disease in cases of rheumatoid 
arthritis. Unfortunately its estimation may be carried 
out in a number of different ways, the results of which 
are not comparable with each other. The present author 
advocates Cutler’s method, which differs from the others 
in common use in that a wide-bore tube is used and that 
the fall of the erythrocytes is measured not only at the 
end of an hour, but also at 5-min. intervals during that 
hour, the shape of the curve constructed from these 
readings being considered to provide additional informa- 
tion regarding the degree of activity present. As a 
measure of the slope of the curve, the maximum fall in 
any 5-min. period (the 5-min. E.S.R.) is recorded. 

It is considered that the results of a statistical analysis 
of the findings in ten cases of rheumatoid arthritis going 
into remission “indicates a trend toward normal, both 
for individuals and for the group, which is sufficiently 
regular to validate the Cutler 5-min. E.S.R. as a quantita- 
tive index of systemic rheumatoid activity’. The author 
suggests that other methods, such as Westergren’s, 
should be evaluated in a similar manner. 

W. S. C. Copeman. 


Infection, Allergy, and the Pathogenesis of Rheumatic 
Disease. [In English.] HAGERMAN, G. (1956). Acta 
rheum. scand., 1, 209. Bibl. 
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Occurrence and Prevention of Joint Deformities in 
Arthritic Patients on Cortisone Therapy. RIDINGs, 
K. W. (1956). N.Z. med. J., 55,290. 3 refs. 


Occurrence of Rheumatoid Arthritis in Twins [in English]. 
GrRossMAaN, A. J., LEIFER, P., and BATTERMAN, R. C. 
(1956). Acta rheum. scand., 2,161. 23 refs. 


Rheumatoid Arthritis with Lung Lesions. 
and SKELTON, M. O. (1956). 
4 refs. 


Price, T. M. L., 
Thorax, 11, 234. 11 figs, 


Osteolysis of the Femoral Head in Five Cases of Rheu- 
matoid Arthritis. (Sur cing cas d’ostéolyse de la téte 
fémorale au cours de polyarthrites chroniques évolu- 


tives). Coste, F., PiGueT, B., DELBARRE, F., and 
Sappi, —. (1956). Rev. Rhum., 23, 451. 10 figs, 
12 refs. 


Prednisone (M.S.D.) in the Treatment of Patients with 
Rheumatoid Arthritis, Preliminary Report [in English]. 
GRONBAEK, P. (1956). Acta rheum. scand., 2, 65. 
5 figs, 6 refs. 


Treatment of Rheumatoid Arthritis with Prednisolone. 
(Tratamiento de la artritis reumatoide con predni- 
solona). Losopa, M., and France, O. (1956). Rev. 
clin. esp., 62, 230. 2 figs, 18 refs. 


Observations on the Therapeutic Significance of Hydro- 
cortisone Injections in Rheumatoid Arthritis [in English]. 
SAIRANEN, E. (1956). Acta rheum. scand., 2, 124. 
2 refs. 


Effects of Intra-Articular Injection of Hydrocortisone 
Acetate on Synovial Fluid in Rheumatoid Arthritis. 
YIELDING, K. L., PLAtt, D., and HoLLey, H. L. (1956). 
J. Lab. clin. Med., 48, 201. 13 refs. 


Disorders of Renal Function in Rheumatoid Arthritis. 
(Ober Nierenfunktionsstérungen bei chronischer Poly- 
arthritis). HEIDELMANN, G., HuTH, J., and Kocu, E. 
(1956). 2Z. Rheumaforsch., 15, 208. 3 figs, 10 refs. 


Effect of the Ganglion-Blocking Drug Pendiomide on the 
Symptoms of Rheumatoid Arthritis [in English]. 
JARVINEN, K. A. J., LAINE, V., SAIRANEN, E., and 
Vi_pPuULA, A. (1956). Acta. rheum. scand., 2, 137. 
17 refs. 


Disappearance of Radioactive Serum Albumin from Joints 
in Rheumatoid Arthritis [in English]. AHLSTROM, S., 
Geppa, P. O., and HepsBerG, H. (1956). Acta. rheum. 
scand., 2,129. 3 figs, 2 refs. 


Inhibition of the Haemagglutination Reaction in Rheuma- 
toid Arthritis by means of Sulfa Compounds. Prelimin- 
ary Report [in English]. SvARTz, N., and ScCHLoss- 
MANN, K. (1956). Acta med. scand., 155, 131. 
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Cholecystocholangiographic Findings fin Rh 


a 





: ; : matoid 
Arthritis (Reperti colecistocolangiografici ne \‘artrit, 
reumatoide). CASTAGNOLI, M. (1956). Fa to, 2 
217. 10 figs, 36 refs. : 
Protein-Bound Polysaccharides in Rheumatoid thritis 
{in English]. KALLIOMAKI, L. (1956). Acta heum, 
scand., 2, 183. 1 fig, 17 refs. 
Employment of the Rheumatoid Arthritic. Cooxsey. | 
F. S., and BREWERTON, D. A. (1956). Brit. med. J..2 


1169. 1 ref. 


(Osteo-Arthritis) 


Study in the Controlled Therapy of Degenerative Arthritis, 
TRAUT, E. E., and PASSARELLI, E. W. (1956). 4.4.4 
Arch. intern. Med., 98, 181. 6 refs. 

At the Cook County and Presbyterian Hospitals. 
Chicago, of 182 patients with chronic (and in most cases 
stationary) degenerative arthritis who received placebo 
tablets containing 0-3 g. lactose for periods ranging from 
4 weeks to 26 months, 105 (59 per cent) were improved 
for one month or more. About one-half of the patients 
initially relieved by the placebo later complained that 
the tablets did not help them. The 77 patients who 
reported no improvement with the tablets from the start 
were given saline injections and 44 (57 per cent) appeared 
to benefit from these. As expected, the placebos were of 
most effect in patients with the milder degrees of arthritis. 

In the improved cases there was rapid decrease of pain, 
increased mobility, and later decrease in the swelling: 
37 of these patients benefited continuously for 6 months 
or more. The group of patients who derived no benefit 
included some who had not responded to any form of 
medication, including drugs known to be _ pharma- 
cologically effective in arthritis, such as salicylates and 
phenylbutazone. The authors point out that it is 
important to realize that there is a “‘placebo effect”’ in all 
types of treatment of a conscious patient and that this 
accounts for the great number of different substances 
offered for the management of arthritis. 


G. W. Csonka. 


Study of Capillary Permeability in Osteo-Arthritis, 
(Studio della permeabilita capillare nella malattia 
artrosica). CERVINI, C., FRAGALE, F. S., and Lonao, 
C. (1956). Progr. med. (Napoli), 12, 423. 31 refs 
In this paper from the Institute of Rheumatology of the 

University of Rome, the authors discuss the hypothesis 

that there exists a systemic osteo-arthritic syndrome that 

is distinct from osteo-arthritis secondary to trauma or 
synovial inflammation and also distinct from that due 
to ageing of the joint tissues. As a contribution towards 
the elucidation of this question they have sought evidence 
of a generalized disturbance of capillary permeability in 
cases of osteo-arthritis by means of a modification of 

Landis’s test. They cite evidence in the literature in 

support of their contention that vascular factors play an 

important part in osteo-arthritis, and draw attention to 


an association with hypertension in their own and other 
cases. 
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Their modification of Landis’s test has been described 
© elsewhere (Minerva med. (Torino), 1956, 47, 1326). 
Briefly, « sphygmomanometer cuff is applied to the arm 
© ata pressure between 20 and 40 mm. Hg, when abnormal 
capillary permeability is shown by an increase in the 
B® erythrocyte sedimentation rate and a lowering of plasma 


The test was performed on 25 patients, 
ten of whom has generalized degenerative joint disease, 
twelve osteo-arthritis of the spine, and three osteo- 
arthritis chiefly involving the hip, and on three patients 
with secondary arthritis. No evidence of abnormal 
capillary permeability was found and it is concluded from 
this that generalized osteo-arthritis can be regarded as a 
systemic disease only in respect of cartilage, and not of 
the mesenchymal tissue as a whole. 

They refer to Landis’s finding of an increase in capillary 
permeability in a majority of cases of rheumatoid 
arthritis, rheumatic fever, and ankylosing spondylitis, 
and draw attention to the value of his test as an aid in 
differentiating these conditions from osteo-arthritis. 

G. H. Blair. 


Ocular Ochronosis with Alkaptonuria and Osteo-Arthritis. 
Case Report. (Ocronosis ocular con alcaptonuria y 
osteoartritis. _Observacion personal.) | CAMBIASO, 
R. H. (1956). Prensa med. argent., 42, 3309. 6 figs, 
bibl. Vide abs. 7, 3919, 1953. 


Features of the Humoral Syndrome in Osteo-Arthritis 
(Sur quelques éléments du syndrome humoral de la 
maladie arthrosique). PerpRIsoT, A. (1956). Rev. 
Rhum., 23, 574. 11 refs. 


“Plenosol’”? [Extract of Viscum album (Mistletoe)] in 
Osteo-Arthritis. (El plenosol en los reumatismos 


cronicos degenerativos). BORRACHERO, J. Y DEL 
Campo. (1956). Rev. esp. Reum., 6, 463. 2 figs, 
39 refs. 


(Spondylitis) 

Bone-Marrow in Ankylosing Spondylitis. PiLLers, E.M.K.., 
and Marks, J. (1956). Lancet, 1,722. 4 refs. 
Patients with ankylosing spondylitis are said to be 

unusually susceptible to leukaemia. Since the literature 

does not contain a description of the bone-marrow 
findings before and after radiotherapy the present 
authors, in this paper from the University of Cambridge, 

report the results of bone-marrow examination in 28 

patients with ankylosing spondylitis. Marrow hyper- 

cellularity was found in five of the ten patients who had 
received one or more courses of irradiation of the spine 
and in six out of eighteen patients who had had no irradia- 
tion previously; thus, it is not related to previous radio- 
therapy. The myeloid-erythroid ratio was normal in 
both groups; there was, therefore, no evidence of 
stimulation of the bone marrow by the dosages of 
radiation given to the spine. 

The increase in cellularity affected all the formed 
elements of the bone marrow, the myeloid and erythroid 
cells both showing normal maturation. The only ab- 


normalities detected were an increase in the number of 
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plasma cells in ten patients and an increase in the eosino- 
phil count in four. This is explained on the basis of a 
body reaction to foreign protein, associated with an 
increase in the plasma globulin fraction; the plasma 
protein values were not studied, however, in the present 
investigation. P. I. Reed. 


Rheumatoid Spondylitis and Aortic Insufficiency. SCHIL- 
DER, D. P., Harvey, W. P., and HuFNAGEL, C. A. 
(1956). New Engl. J .Med., 255,11. 6 figs, 18 refs. 
Rheumatoid spondylitis was discovered in five out of 

one hundred cases of aortic insufficiency which were seen 

at Georgetown University School of Medicine, Washing- 
ton, D.C., for surgical correction of the valve lesion. 

There was thus some selection of cases, both as regards 

the severity and the type of valve lesion, although the 

authors state that in several hundred cases of mitral 
stenosis they have not observed one in which there was 
associated rheumatoid spondylitis. 

The findings in these five cases were remarkably 
similar. All the patients were males (sixty of the original 
hundred were males) and all showed possible disease 
activity, as evidenced by a raised erythrocyte sedimenta- 
tion rate and anaemia. The spondylitis was severe, 
having lasted for an average of 23 years. None of the 
patients gave a history of syphilis; only one had had 
rheumatic fever and one peripheral rheumatoid arthritis 
(no residual manifestations). The known average dura- 
tion of heart disease was 10 years; in the authors’ view the 
clinical signs were those of gross aortic incompetence, 
although mitral diastolic murmurs were heard. Of the 
five patients three died suddenly. At necropsy on two of 
these the mitral valves were normal and no Aschoff bodies 
were found; the aortic valves were thickened, shortened, 
and incompetent, but had no commissural irregularity or 
obliteration. In one case all layers of the aortic root 
were involved. 

The authors state that a direct relationship must exist 
between rheumatoid spondylitis and heart disease, parti- 
cularly that affecting the aortic valve. 

J. Warwick Buckler. 


Effects on Ventilation of Thoracic Rigidity secondary to 
Ankylosing Spondylitis. (Les conséquences ventila- 
toires de la rigidité thoracique secondaire a la spondyl- 
arthrite ankylosante.) GirRARD, J., Louyor, P., 
SADOUL, P., and GRAIMPREY, J. (1956). Sem. Hop. 
Paris, 32, 2300. 9 figs, 31 refs. 

At the laboratories of the Faculty of Medicine, Nancy, 
tests of respiratory function were carried out on 61 
patients with ankylosing spondylitis, of whom 44 were 
free from respiratory affections but nevertheless showed 
diminished function. The mean value for total vital 
capacity in the patients was 3,120 ml., as against 4,463 ml. 
in 363 control subjects. The maximum volume of air 
expired during the first second after a forced inspiration 
was also diminished as compared with controls. The 
authors state that these changes are due to strictly 
mechanical factors consequent to costo-vertebral anky- 
losis which combine to limit the functional respiratory 
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potential under effort. The anatomical changes and 
their effect on respiration are irreversible and persist after 
the disease has ceased to be active. G. W. Csonka. 


Skin Changes in Ankylosing Spondylitis. (Modifications 
tégumentaires de la spondylarthrite ankylosante.) 
FLORENTIN, P., Louyort, P., MACINOT, —., and PIERSON, 
B. (1956). Sem. Hoép. Paris, 32,2311. 7 figs. 

In an investigation of nearly one hundred patients 
{actual number not stated] with ankylosing spondylitis for 
changes in the skin it was found that 65 per cent showed 
varying degrees of scleroderma-like abnormalities, 
especially in the lumbar area. Histological examination 
was Carried out on biopsy specimens in 28 cases; of these, 
the skin was found to be normal in four, but the others 
gave a positive MacManus reaction and showed deficient 
elastic fibres in the skin sections. In the more severe 
cases the abnormalities extended to the anterior aspect of 
the trunk. The high incidence of these skin changes 
suggests that in ankylosing spondylitis the connective 
tissue is profoundly affected. [No clinical details of 
the patients nor of the type of preceding treatment are 
given. ] G. W. Csonka. 


Contribution to the Study of Juvenile Rheumatism: 
Ankylosing Spondylitis in Childhood. (Contributo allo 
studio del reumatismo infantile: spondilite reumatoide 
o anchilosante nell’infanzia). Luccnesi, M., and 
Luccuesi, O. (1956). Reumatismo, 8, 130. 7 figs, 
5 refs. 

Spondylitis ankylopoietica is commonly thought to be a 
disease beginning at puberty or during adolescence. The 
authors present four cases occurring in children, two of 
which were typical cases involving the whole spine in 
children aged 11 and 12 years, respectively; with a history 
of stiffness and pain for several years; the third was an 
early case in a child aged 11. The fourth case, however, 
occurred in a child aged only 34 months, and was 
manifested by rigidity and calcification in the cervical 
spine, associated with generalized Still’s disease of 2 
months’ duration. 

The authors consider that rheumatoid arthritis and 
ankylosing spondylitis are two quite distinct diseases. 
They suggest that an infantile form of spondylitis ankylo- 
poietica occurs more frequently than is thought, but is 
usually confused with rheumatic fever, the spinal changes 
becoming apparent only during adolescence. The dif- 
ferential diagnosis is discussed. David Friedberg. 


Ankylosing Sacro-lliitis. (La sacroileite anchilosante). 
RosBeccui, A., and Mussa, L. (1956). Minerva med. 
(Torino), 1, 1319. 4 figs, 34 refs. 

The term ankylosing sacro-iliitis is used by the authors 
to describe a syndrome which they discuss and differen- 
tiate from other types of sacro-iliitis and from spondylitis 
ankylopoietica. Essentially there is an ankylosing 
process involving the sacro-iliac joints and no other. 
Clinically the condition is characterized by lumbosacral 
or sacro-iliac pain on one or both sides, sometimes 
radiating to the coccyx but without signs or symptoms 
suggesting involvement of the rest of the spinal column 
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or of rheumatoid arthritis. The radiographic 


anges 
in the sacro-iliac joints are those of spondyliti ak, 
poietica; the rest of the vertebrae are norn The 
natural history of the syndrome is extremely diverse 
rendering prognosis difficult. In this paper fiom the 
Ospedale Maggiore, Turin, two cases are described 
clinically; in both, signs localized to the sacro-iliac joints 
had been present for over 15 years. 
[The only laboratory investigation mentioned is tha 
one patient had an erythrocyte sedimentation rate 
(Westergren) of 20 mm. in the first hour; treatment js 


not discussed. ] 

There is a detailed discussion, with many references to 
the literature, of the differentiation from the other rare 
conditions affecting the sacro-iliac joints, including 
sacro-iliac arthrosis, epiphysitis, osteo-chondritis, sacro- 
iliitis of infective, rheumatoid, tuberculous, and senile 
degenerative origin, and sacro-iliitis condensans. The 
authors admit that ankylosing sacro-iliitis may be a 
precursor or a forme fruste of spondylitis ankylopoietica 
and suggest that the diagnosis be kept provisional, 
bearing in mind the possibility of spread to other spina! 
segments. David Friedberg 


Radiological Appearances in Ankylosing Spondylitis. (Les 
aspects radiologiques de la spondylarthrite ankylo- 
sante). Louyot, P. (1956). Sem. Hop. Paris, 32, 
2290. 16 figs. 


Rheumatoid Spondylitis. 
med. J., 52, 301. 


HARLEY, J. B. (1956). W. Va 
4 refs. 


Study of Respiratory Function in Ankylosing Spondylitis 
(Etude de la fonction respiratoire dans la spondy!- 
arthrite ankylosante). LUCHERINI, T., BACCARINI, V., 
and CasTAGNOLI, M. (1956). Rev. Rhum., 23, 478 
11 figs, 32 refs. 


Long-term Results of Treatment of Ankylosing Spondylitis 
with X-Rays combined with Physiotherapy and 
Hydrotherapy (Spitresultate bei Behandlung des 
Morbus Bechterew mit R6ntgenbestrahlung, kombin- 
iert mit Heilgymnastik und Badekuren). DANZEISEN, 
R., ALBRECHT, P., and Gross, D. (1956). Z. Rheuma- 
forsch., 15, 193. 11 refs. 


(Miscellaneous) 


Butadion in the Treatment of Rheumatism and Infective 
Non-specific Polyarthritis. (JIeuenue Oyraqnonom 
OOJIBHbIX C peCBMaTHUCCKHMH HU HHeKUMOHHEIMH 
HecnelyMu4ueckuMH HOMAapTpuTaMH). TSAREVA, A. P. 
(1956). Ter. Arkh., 28, 14, No. 5. 

“‘Butadion”’ is a newly synthesized compound related 


to phenylbutazone, being the sodium salt of 1:2-diphenol- | 


4-N-butyl-3 :5-dioxypyrazolidin. It is a white crystalline 
powder which, in contrast to phenylbutazone, is readily 
soluble in water. At the Second Moscow Medical 
Institute the author has observed the effect of this pre- 
paration on 43 patients with rheumatic fever and 17 with 
rheumatoid and other forms of non-specific polyarthritis. 
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ABSTRACTS 


The cases of rheumatic fever fell into three groups: 

(1) in twenty cases there was polyarthritis without pro- 
nounced cardiac involvement. These patients received 
0:6 g. butadion daily in divided doses at first, the dosage 
being reduced to 0-45 g. and then 0-3 g. daily with clinical 
improvement. The response was very rapid, joint pains 
disappearing on the first or second day of treatment, the 
leucocyte count becoming normal within 18 days, and 
the erythrocyte sedimentation rate (E.S.R.) falling to 
20 mm. in one hour within 21 days on the average. The 
mean total dose of butadion was 18-3 g. 

(2) In fifteen cases there was a recurrence of rheumatic 
fever in a patient with evidence of previous rheumatic 
carditis. The initial dose of butadion in this group was 
0-6 to 0-8 g. daily and the total dose averaged 20 g. 
Clinical improvement was just as rapid as in the first 
group and the leucocyte count fell to normal even sooner, 
though reduction of the E.S.R. was delayed. 

(3) Eight patients without joint manifestations, but with 
cardiac involvement, most of them having a subfebrile 
temperature and mild leucocytosis, received an unspecified 
dosage of butadion, which again brought about rapid 
clinical improvement, with a fall of the E.S.R. and leuco- 
cyte count to normal values within 16 days. 

There was pronounced improvement in the cardiac 
symptoms and signs in the 43 patients in the series who 
had evidence of carditis. A careful watch was kept on 
the leucocyte count during treatment, but only in seven 
out of the sixty cases did the level fall below 5,000 per 
c.mm., the lowest value recorded being 3,800 per c.mm. 
On the other hand in five patients with relative leucopenia 
before treatment (4,200 to 5,000 per c.mm.) the figures 
increased to between 6,000 and 8,000 per c.mm. with 
treatment. The author is therefore cautiously optimistic 
about the possible danger of agranulocytosis due to 
treatment with butadion. 

In the seventeen cases of non-specific polyarthritis 
treated with butadion other methods of treatment had 
been unsuccessful. This heterogeneous group consisted 
of cases of exudative, proliferative, and other forms of 
acute joint disease, ten of the patients being gravely ill. 
With a daily dose of 0-6 g. butadion the general condition 
improved just as rapidly as in the cases of acute rheumatic 
fever, but the local lesions were slow in clearing up. 

A, Koby. 


Seven-Year Observations on the Treatment of Arthritis 
with WHesperidin-Ascorbic Acid. WartTeR, P. J., 
DREZNER, H. L., Donio, D. A., and HoroscHAK, S. 
(1956). J. Amer. Geriat. Soc., 4,592. 25 refs. 

In this paper from the McKinley Hospital, Trenton, 
New Jersey, and the Sacred Heart Hospital, Allentown, 
Pennsylvania, the authors claim that the correction of 
abnormal capillary fragility is important in the manage- 
ment of rheumatoid arthritis and osteo-arthritis. For 
this purpose they use tablets containing hesperidin and 
ascorbic acid in equal quantities, the underlying hypo- 
thesis being that ascorbic acid is required for the forma- 
tion and maintenance of capillary intercellular cement, 
and that its utilization for this function requires the 
presence of hesperidin. 
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These tablets were employed “as a_ therapeutic 
adjuvant’’ in the treatment of 42 patients with active 
rheumatoid arthritis who showed evidence of increased 
capillary fragility in the form of petechiae appearing 
spontaneously or on the application of a pressure-cuff 
to the arm. [It is not stated what other forms of treat- 
ment were given.] They received initial doses of 400 to 
1,000 mg. daily hesperidin—ascorbic-acid [presumably 
200 to 500 mg. of each] according to the severity of their 
arthritis. This was later reduced to a maintenance dose 
of 300 mg. daily. Capillary resistance became normal 
within 2 months in 35 cases, which are reported to have 
shown a greater improvement than the remainder in 
respect of weight gain, reduction in erythrocyte sedimen- 
tation rate, reduction in joint swelling, and (possibly) 
increased resistance to upper respiratory tract infection 
during an observation period of 7 years; two patients in 
the latter group died of unrelated causes during that time. 
Similar benefits are claimed to have resulted from the 
administration of 300 mg. hesperidin—ascorbic-acid daily 
to seventeen patients with various manifestations of 
osteo-arthritis. Improvement in general health and 
reduction in joint pain were observed. 

[The authors’ claims are based on clinical impressions 
only, without controls, and no clear evidence that this 
treatment has a direct effect on the joint lesions is 
presented. ] G. H. Blair. 


Erythema Nodosum as a Manifestation of Sarcoidosis. 
JAMES, D. G., THomMson, A. D., and WILLCox, A. 
(1956). Lancet, 2,218. 7 figs, 7 refs. 

The relationship between erythema nodosum and 
sarcoidosis was studied at the Middlesex Hospital, 
London, in a group of patients (seven men and twenty 
women, mostly young adults) suffering from the former 
condition. The Kveim test revealed the characteristic 
nodule of sarcoidosis in nineteen cases, and sarcoid tissue 
was found on biopsy examination of erythematous lesions 
(two cases), lymph nodes (four cases), skin (five), and 
liver (four). In 24 of the 27 cases chest radiographs 
showed enlargement of the hilar lymph nodes; the 
lymphadenopathy was bilaterally symmetrical and the 
enlargement persisted for an average of 6 months. Ina 
few cases transient parenchymal mottling developed after 
the swelling of the nodes had subsided. No abnormality 
was found in the erythrocyte or leucocyte count, but there 
was a marked increase in the erythrocyte sedimentation 
rate. 

Polyarthritis with pyrexia and sweating developed in 
seventeen patients either before or during the attack of 
erythema. Acute rheumatism was diagnosed in four 
cases, but there was no evidence of cardiac damage or 
of abnormal antistreptolysin titres; furthermore, the 
response to salicylate therapy was poor. The results of 
the Mantoux test were of little assistance in determining 
the aetiology of the condition—since the test was not 
carried out before the illness it was impossible to decide 
whether conversion was of recent origin. 

The authors emphasize the importance of histological 
examination in the differentiation of the sarcoidosis 
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syndrome from erythema nodosum due to other causes; 
the prognosis is favourable in erythema nodosum asso- 
ciated with sarcoidosis. A. Garland. 


Adrenocorticotropin and Cortisone in the Treatment of 
Severe Reiter’s Syndrome. Foxwortuy, D. T., 
PoskE, R. M., BARTON, E. M., BAKER, L. A., and 
Montcomery, M. M. (1956). Ann. intern. Med., 44, 
52. 

The authors fully review the literature concerning the 
use of ACTH and cortisone in Reiter’s syndrome, and 
point out the difference of opinion which exists as to the 
effectiveness of these methods of treatment. They report 
in detail the clinical findings and the result of hormone 
treatment in ten patients under hospital care for Reiter’s 
syndrome. Their experience is that ACTH and cortisone 
when given in adequate doses for a long enough period of 
time are effective in suppressing the symptoms, but that 
the course of the disease is not shortened by the treat- 
ment. It is considered that while ACTH and cortisone 
are not curative agents they are valuable in the treatment 
of Reiter’s syndrome in order to keep the symptoms under 
control. J. R. Hudson. 


Syndroma Reiter. LOvGREN, O. (1956). 
scand., 2,11. 6 refs. 

The author examined 31 male patients with urethritis 
who, after periods ranging from 2 days to 2 weeks, 
presented polyarthritis with passing attacks of con- 
junctivitis. 21 cases had had more than one attack and 
eight more than three. X-ray examination of the sacro- 
iliac joints showed slight sclerosing of one joint in thirteen 
of the cases with two or three attacks, and distinct changes 
of the joints in five of the cases with more than three 
relapses. Adequate treatment seems to be afforded by a 
suitable antibiotic with butazolidin. G. von Bahr. 


Acta rheum. 


Rheumatism and Uveitis. STANWoRTH, A. (1956). 

Trans. ophthal. Soc. U.K., 76, 287. 2 figs, 5 refs. 

This paper, based on a study of 237 cases of uveitis, 
demonstrated no association either between osteo- 
arthritis and uveitis or between classical rheumatoid 
arthritis and uveitis. A marked association was seen 
between uveitis and spinal arthritis, and between uveitis 
and Reiter’s disease. It is suggested that non-granulo- 
matous uveitis may be divided into two groups: the first 
associated with spondylitis and occurring in males, and 
the second having no rheumatic association and occurring 
equally in men and women A. G. Cross. 


Clinical Picture and Prognosis of Reiter’s Disease. (Zur 
Klinik und Prognose der Reiterschen Krankheit.) 
Ganp, A. (1956). Miinch. med. Wschr., 98, 334. 
Report of two cases with iritis and secondary glaucoma 

in Reiter’s disease. Both patients later developed 

spondylarthritis. W. Leydhecker. 


Oculo-Urethro-Synovial Syndrome. 
Rev. méd. Suisse Rom., 76, 713. 


SMOLIK, H. (1956). 
18 refs. 








ANNALS OF THE RHEUMATIC DISEASES 


Rheumatic Diseases in the Works of Galen. (| 
ciones reumaticas en la obra de Galeno 
Moreno, A. (1956). 


5 afec. 
Ruz 
Arch. argent. Reum., 19, 25. 


Differential Diagnosis of Chronic Polyarthritis in Chijg. 
hood, with Special Reference to Subsepsis Hypcrergica 
(Wissler) (Zur Differentialdiagnose der chronischep 
Polyarthritis im Kindersalter mit besonderer Heriick. 
sichtigung der Subsepsis hyperergica (Wissler). Kp. 
NiTz, M. (1956). Mschr. Kinderheilk., 104, 371. 25 
refs. 


Acute Necrotizing Rheumatic Arteritis in a Child. 
SON, A. T. (1956). Arch. Dis. Childh., 31, 315. 
18 refs. 


SANDI- 
8 figs, 


Evaluation in Salicylates and Oral Cortisone Therapy in 
the Control of Rheumatic Activity. Roy, H. K. (1956) 
Indian Heart J., 8,65. 5 figs, 15 refs. 


Combined Treatment of Rheumatic Diseases with Delta-1- 
Dehydrocortisone and Aspirin. (L’association médica- 
menteuse delta-l-déhydrocortisone et acide acétyl- 
salicylique dans le traitement des maladies rheuma- 
tismales.) GRABER-DUVERNAY, J., LEROY, , Mar- 
TINGAY, —., FAUCONNIER, —., and VAN MOORLEGHEM, 
—. (1956). Rheumatologie, 3, 127. 


Treatment of Rheumatic Conditions with Local Hydro- 
cortisone. Two Years’ Experience. (Tratamiento de 
algunos procesos reumaticos con hidrocortisona local 
Dos afios de experiencia.) SANs Soa, L., and 
BARCELO, P. (1956). Rev. esp. Reum., 6, 480. 15 refs 


Intra-Articular Hydrocortisone in Arthritis and Arthrosis. | 
(Hidrocortisona intraarticular (Cortril) en las artritis 


y artrosis.) 
(1956). 


and DEL CAMPO, 
1 fig. 


BORRACHERO, J., 
Rev. clin. esp., 62, 235. 


Reiter’s Syndrome with Biopsy from Recurrent Glossitis. 
{In English]. ABRAHAMSEN, A. F. (1956). Acta 
rheum. scand., 2,75. 1 fig., 10 refs. 


Immediate and Late Results of Minute Doses of Adrenaline 
given Intravenously in Rheumatism. (Les _ effets 
immeédiats et éloignés de l’adrénaline intra-veineuse en 
microdoses en rheumatologie.) Arsov, D. (1956). 
Rhumatologie, 3, 117. 1 fig. 


Efficacy and Tolerance of Moderate Doses of Phenyl- 
butazone in Rheumatology. (Efficacité et tolérance des 
doses modérées de butazolidine en rhumatologie.) 
ARLET, J., and VineL, P. (1956). Rhumatologie, 3, 
110. 


Phenylbutazone in the Treatment of Acute Articular 
Rheumatism. (La butazolidine dans le traitement du 
R.A.A.) ABLAND, G., LARCAN, A., and Dry, J. 
(1956). Rhumatologie, 3, 105. 
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ABSTRACTS 


Frequency and Prognostic Significance of Erythemata and 
Purpuras in Rheumatic Disease in Adults. (Erythémes 
et purpuras au cours de la maladie rhumatismale de 
ladulia, fréquence et valeur pronostique.) ABLARD, 
G., and Larcan, A. (1956). Rhumatologie, 3, 108. 


Morbid Physiology of Hypertonia and Muscular Con- 
tractures inRheumatism. (Physiopathologie del’ hyper- 
tonie et des contractures musculaires dans le cadre du 
rhumatisma.) COQUELET, O. (1956). Rhumatologie, 
3,91. 20 refs. 


Minor Trauma and Rheumatism. (Traumatismes benins 
et rhumatismes.) Jooris, M. (1956). Scalpel (Brux.), 
109, 1053. 


Problem of Psoriatic Rheumatism. 
rhumatisme psoriasique.) 
ZARD, J. (1956). 


(Le probléme du 
Litvre, J. A., and BREv- 
Rev. Rhum., 23, 549. 22 refs. 


Rheumatic and Allergic Heredity. 
male et hérédité allergique.) 
Rev. Rhum., 23, 567. 


(Hérédité rhumatis- 
PAJAULT, A. (1956). 


Clinical Experience in the Treatment of Rheumatic Joint 
Pains with ‘‘Decortisal’’ [Prednisone, Aspirin, Ascorbic 
Acid, and Aluminium Hydroxide Gel] Tablets. (Klin- 
ische Erfahrungen bei rheumatischen Gelenkleiden mit 
Decortisal. Aus der Rheumaberatungsstelle der 
medicinischen Klinik der Staédtischen Krankenanstal- 
ten, Krefeld.) HANprICK, H. G. (1956). Medizin- 
ische, 42, 1509. 


Amplified Radiography of the Hand. 
Study of the Rheumatic Diseases. (La radiografia de 
mano ampliada. Su valor en el estudio de las enferme- 
dades reumaticas.) GARGIULO, H. E., and CARRAs- 
cosa, J. (1956). Rev. argent. Reum., 21, 204. 2 figs. 


Its Value in the 


Experience with the Intra-Articular Injection of Phenyl- 
butazole. (Erfahrungen mit intraartikular injiziertem 
Butazolidin.) HUNZIKER, H. (1956). Z. Rheuma- 
forsch., 15, 219. 


Occupational Factors in the Aetiology and Prophylaxis of 
the So-Called Rheumatic Diseases. (Berufsbedingte 
Faktoren in der Aetiologie und Prophylaxe der 
sogenannten rheumatischen Erkrankungen.) SCHINDEL, 
E. (1956). Wien. med. Wschr., 106, 957. 


Value of Local Analgesics, especially ‘‘Panesthin’’, in 
the Treatment of Disorders of the Rheumatic Type. 
(Die Bedeutung der Lokalanisthetika, insbesondere 
des Panesthins in der Behandlung der Erkrankungen 


des rheumatischen Formenkreises.) 
and RUMMELHARDT, K. (1956). 
68,617. 21 refs. 


KOTZMANN, H., 
Wien. klin. Wschr., 
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Sialography in Chronic Rheumatism. (La scialografia nel 
reumatismo cronico.) LUCHERINI, T., CERVINI, C., 
and Fiumice.ut, A. (1956). Policlinico, Sez. prat., 63, 
1081. 9 figs. 


Disk Syndrome 


Roentgen Diagnosis of Herniated Disk with Particular 
Reference to Diskography (Nucleography). PEACHER, 
W. G., and Storrs, R. P. (1956). Amer. J. Roentgenol. 
76, 290. 15 figs, bibl. 

In the opinion of the authors, myelography is still a 
very useful procedure in the diagnosis of lesions of the 
intervertebral disks if carefully performed, but it is 
emphasized that errors in interpretation will continue to 
occur if an inadequate amount of contrast medium is 
used, an insufficient number of films taken, and explora- 
tion of the vertebral canal is incomplete. The average 
amount of contrast medium needed is 6 ml., but the 
authors state that as much as 24 ml. may be used. 
[This seems to be an excessive amount, unless adequate 
removal can be ensured.] The advantages of myelo- 
graphy are that it allows the entire spinal canal to be 
visualized, that it is of value in differentiating tumours 
from disk protrusion, and that it indicates the presence 
of multiple lesions. ‘“‘Pantopaque’’ is less irritating than 
‘‘lipiodol’’ and is more easily removed, but its absorption 
rate is very slow (1 ml. per annum) if it is not removed. 

Diskography is of additional value when a bulging 
annulus is observed, and is useful in demonstrating the 
amount of disk degeneration present. It is also of value 
when myelography is negative and in the diagnosis of 
atypical back pain and sciatic syndromes. It should not 
be performed when rupture of the disk has occurred, 
as there is then a greater risk of local nerve-root injury 
due to distortion of the cauda equina, while severe local 
symptoms may result from the extradural extravasation 
of the contrast medium used (diodone) if there is an 
opening through the annulus fibrosus. The authors do, 
however, recommend diskography in cases of long-stand- 
ing low back pain as a means of demonstrating possible 
underlying degenerative disk disease with or without mild 
protrusion not visible in the myelogram. They advise 
initial investigation by myelography, which, they say, will 
give positive findings in over 90 per cent of cases with a 
typical clinical history and objective neurological signs. 
In cases in which the myelographic findings are equivocal 
or negative, the history atypical, the physical and neuro- 
logical signs negative or minimal, and the response to 
treatment unsatisfactory, diskography is recommended. 

J. MacD. Holmes. 


Neuro-Ophthalmic Syndromes associated with Cervical 
Spondylopathies. (Sindromes neuro-oftalmoldégicos 
asociados a espondilopatias cervicales). SALES- 
VAZQUEZ, R., PALOMAR, F., and ESPADALER MEDINA, 
J. M. (1956). Rev. esp. Oto-neuro-oftal., 15, 169. 
3 figs, bibl. 

Three cases are reported in which, in association with 
cervical spondylopathy, there was an ocular syndrome 
characterized by a diminution of the visual acuity and 
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alterations of the fundus and visual field. The ocular 
symptomatology responded favourably to treatment of 
the vertebral affection. M. Marin-Aguirregomozcorta. 


Occupational Factors in the Development of Lumbo- 
Sciatic Pain. (R6le du facteur professionnel dans la 
survenue des lombo-sciatiques, sur 1,382 dossiers.) 
DE Séze, S., Rosin, J., and FARGEOT, R. (1956). Rev. 
Rhum., 23, 466. 9 figs, bibl. 


Gout 


Chronic Gouty Rheumatism. (Reumatismo gotoso 
cronico.) FRANCE, O., and Losaba, M. (1956). Rev. 
argent. Reum., 21, 207. 2 figs, 12 refs. 


Pathogenesis of Gout. THANNHAUSER, S. J. (1956). 
Metabolism, 5, 582. 41 refs. 


Colchicine Test for Gouty Scapulo-Humeral Peri- 
Arthritis. (Périarthrite scapulo-humérale goutteuse et 


test a lacolchicine.) Bacri, J.(1956). Rheumatologie 
3, 125. 


Pararheumatic (Collagen) Diseases 


Resochin in the Treatment of Lupus Erythematosus. 

(Pes0xuH B JIeueHHH KpacHoii BOJTUaHKH). RAKHMANOV, 

V. A., and KsaNnropuLo, P. I. (1956). Vestn. Vener. 

Derm., No. 4., 8. 12 refs. 

After a short review of the literature on the treatment 
of lupus erythematosus with the anti-malarial drug 
“resochin” the authors describe the results obtained 
with this drug in the treatment of ten cases of lupus 
erythematosus discoides, four of chronic lupus erythe- 
matosus disseminatus, and one of lupus erythematosus 
acutus occurring in patients aged between 16 and 51 in 
whom the disease had been present for periods ranging 
from 6 months to 21 years. In five cases the patients 
were given a course of | to 4 tablets (each 0-25 g.) daily by 
mouth for 3 weeks to a total of 50 tablets (12-5 g.) 
while the remaining ten received 1 or 2 tablets daily to a 
total dose of 20 g. 

After the first course three patients were clinically 
cured, nine greatly improved, two slightly improved, and 
in the acute case a remission of 73 days was obtained. 
The improvement was maintained for 2 or 3 weeks after 
cessation of treatment, but in a number of cases in which 
a mild relapse occurred a second course of treatment was 
given, but only one patient required a third course. At 
the end of one year from the beginning of treatment five 
of the fifteen patients were clinically cured, seven greatly 
improved, and two slightly improved; the patient with 
acute lupus erythematosus has had two remissions so far 
and still remains under observation. Among the side- 
effects attributed to the drug were slight loss in weight, 
general weakness, headache and giddiness, anorexia, and 
in a few cases pruritus in the affected skin areas. No 
change in liver function or in the blood picture was 
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observed. Investigation of the photosensitivity 
skin before and after treatment showed that two 
had lowered sensitivity, one increased sensitivity 
rest were unaffected. H. Mak« 
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Clinical Significance of the L.E. Clot Test. Bri 
L. A., STICKNEY, J. M., PEASE, G. L., and REED, W, Bp 
(1956). A.M.A. Arch. Derm., 73, 307. 5 figs, 9 refs. 
The records of 112 patients whose blood, when testeq 

at the Mayo Clinic in 1951 and 1952, gave a positive 

reaction to the L.E.-cell test, have been reviewed with 
the object of assessing the value of the test more fully. 

The patients were divided into three groups, according 

to the clinical picture: 

(1) Typical (42 per cent); 
(2) Partly typical (35 per cent); 
(3) Frankly atypical (23 per cent). 

In the last group weakly-positive responses to the L.F. 
test were the rule, and not infrequently only one such 
response was obtained on repeated testing. The average 
age of the patients in this group was 45 years (compared) 
with 35 years for those in whom the clinical picture was 
typical) and rheumatoid arthritis was the chief complaint, 
Of the 25 patients in this group, seven had died, but in 
none of these was there any evidence of systemic lupus 
erythematosus at necropsy. The authors conclude that 
when the result of the test is weakly-positive its signifi- 
cance is uncertain. The test is a great aid in the diagnosis 
of systemic lupus erythematosus, but the results will “not 
serve for prognostic purposes”’. E. G. Rees. 


ISTING, 


Comparison of Chloroquine and Gold in the Treatment of 
Lupus Erythematosus. Crissey, J. T., and Murray, 
P. F. (1956). A.M.A. Arch. Derm., 74, 69. 
6 refs. 

Results in the treatment with chloroquine of 24 cases 
of chronic discoid lupus erythematosus were compared 
to a standard derived from treatment of 66 cases with 
gold sodium thiosulfate. There was no significant differ- 
ence in the proportion of cases that responded to these 
drugs. Cases treated with chloroquine responded more 
rapidly than those treated with gold. There was a 
significantly greater number of recurrences within a year 
after chloroquine treatment than after gold. No detect- 
able correlation was observed between the duration of the 
disease before and the duration after treatment with either 
gold or chloroquine, or, in chloroquine-treated cases, 
between the age of the patient and the duration of the 
disease. There was a small amount of negative correla- 
tion between the patients’ ages and the duration after 
treatment in cases treated with gold. 

Serious side-effects following chloroquine therapy 
were not seen. Visual disturbances and incubus were 
observed. Chloroquine is superior to gold aesthetically 
and in ease of administration. [Authors’ Summary.] 


3 figs, 


Treatment of Chronic Lupus Erythematosus with Resochin. 
(Beitrag zur Resochinbehandlung des chronischen 
Lupus erythematodes.) Ture, E. (1956). Derm. 
Wschr, 133, 660. 12 figs, 9 refs. 

The author, at the Charité Hospital, Berlin, has treated 

101 patients with chronic lupus erythematosus with 
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ABSTRACTS 


“resochin’’, an acridine derivative. Compared with 
“atebri’’ (mepacrine) resochin does not produce any 
skin discolouration and acts more quickly, but relapse 
after discontinuation of treatment occurs with both drugs. 

The dosage of resochin was 375 to 500 mg. daily by 
mouth for 7 to 10 days, later reduced to 250 mg. daily, 
and finally to 125 mg. and maintained at that level until 
improvement or a total of 20 g. had been given. In case 
of relapse a second course proved effective. Local 
treatment was also given in addition (or alone in some 
cases) and consisted in the injection of up to 2 ml. 10 per 
cent resochin with 2 per cent “‘jenacain-adrenaline”’ in the 
proportion of 2 to | into each lesion to a total of 5 ml. 
per patient, this being repeated at 8-day intervals. The 
injection produces a violent burning sensation. 

Of the 85 female and fifteen male patients, 79 were 
asymptomatic at the end of treatment and seven did not 
respond at all. Some of the cured cases had previously 
failed to respond to atebrin. The side-effects due to 
resochin, which were fewer and less severe than those of 
atebrin, included headache, vertigo, mild gastro-intestinal 
upsets, and loss of weight in some cases. In ten cases 
intolerance of atebrin resochin produced no side-effects. 

F. Hillman. 


Discoid Lupus Erythematosus treated with Plaquenil. 

CORNBLEET, T. (1956). A.M.A. Arch. Derm., 73, 572. 

2 figs, 2 refs. 

“Plaquenil’’ (7-chloro-4-[4-(N-ethyl-N-§-hydroxy-ethyl 
amino)-1-methylbutylamino]quinoline), a quinacrine type 
of drug, was given to seven patients suffering from 
chronic lupus erythematosus who had responded only 
partially to other forms of treatment, and in this paper 
from the University of Illinois College of Medicine and 
Cook County Hospital, Chicago, the results are de- 
scribed. Each patient received an initial dosage of 
three 200-mg. tablets daily. Only one patient experi- 
enced any side-effect—namely, an attack of vomiting— 
and treatment was resumed satisfactorily on a smaller 
dosage after a fortnight’s rest. Some involution of the 
lesions was observed in all cases, and the dosage was 
reduced to two tablets daily at 2 to 3 weeks In two cases 
there was complete involution and in the remainder at 
least 40 per cent involution. No changes were observed 
in the blood or urine as a result of this treatment. There 
was no skin staining. Preliminary experience suggests 
that plaquenil is less toxic than other anti-malarial drugs 
of this type. E. H. Johnson. 


Plaquenil in the Treatment of Discoid Lupus Erythe- 
matosus. A Preliminary Report. Lewis, H. M., and 
Frumess, G. M. (1956). A.M.A. Arch. Derm., 73, 576. 
2 figs, 13 refs. 

A clinical study is reported of the effect of “‘plaquenil”’ 
[see above] in the treatment of 22 patients with discoid 
lupus erythematosus, six of whom had not been treated 
before, eleven had not responded satisfactorily to previous 
treatment, and five had been unable to tolerate other 
medication because of severe side-effects. The dosage 
initially was two 200-mg. tablets four times a day. If this 
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dose was well tolerated and there were signs of improve- 
ment the dosage was reduced slowly, usually by 200 mg. 
every few days. Over a trial period of 4 months seven- 
teen patients showed more than 50 per cent improvement 
while nine became free from all signs of disease activity. 
Side-effects—notably diarrhoea, intestinal cramps, nausea 
and dizziness—necessitated cessation of treatment in 
fifteen cases; after a rest period treatment was resumed 
with a smaller dosage, which was usually tolerated. 

The authors conclude that plaquenil offers considerable 
promise in the treatment of discoid lupus erythematosus, 
but that further study, particularly of the effective dosage, 
is required. E. H. Johnson. 


Observations on the Use of Prednisone in Patients with 
Progressive Systemic Sclerosis (Diffuse Scleroderma). 
RODNAN, G. P., BLACK, R. L., BoLLet, A. J., and 
BuNiM, J. J. (1956). Ann. intern. Med., 44,16. 6 figs, 
17 refs. 

The results obtained with cortisone and corticotrophin 
in the treatment of diffuse scleroderma have been gener- 
ally regarded as disappointing. In this paper from the 
National Institutes of Health, Bethesda, Maryland, a trial 
of prednisone in six patients (four females and two males) 
suffering from progressive symmetrical scleroderma is 
reported, the dosage of the drug being 20 to 30 mg. a 
day for uninterrupted periods of 6 weeks to 44 months. 
In all the cases there was improvement in the skin, with 
lessening of pigmentation, swelling, and tightness, and 
peripheral vasomotor changes were less marked. The 
most favourable response was obtained in patients with 
polyarthritis. One patient with pulmonary involvement 
experienced relief of exertional dyspnoea. Gastro- 
intestinal symptoms were not influenced. Facial round- 
ing was noted in four patients, in two of whom acne 
developed. In the four females there was an increased 
growth of hair on the face and limbs. 

. E. W. Prosser Thomas. 


Pathogenesis of the Collagen Diseases. (Sur le mode de 
production des maladies du collagéne.) DELAUNAY, 
A., BAzin, S., and HENON, M. (1956). Bull. Acad. nat. 
Med. (Paris), 140, 233. 

In an attempt to elucidate the nature and pathogenesis 
of the collagen diseases, experiments were carried out at 
the Pasteur Institute, Paris, in which an acid solution of 
collagen (‘‘collagen A’’ of Nageotte) was treated with 
solutions of various mucopolysaccharides normally 
present in mammalian connective tissues, such as 
chondroitin sulphuric acid and heparin, and of various 
inorganic salts and bacterial extracts. Chondroitin 
sulphuric acid and heparin, within certain limits of 
concentration and pH, each combined with collagen to 
form a fibrillary precipitate which disappeared on adding 
calcium chloride. Of the eleven inorganic salts tested, 
calcium chloride was found to be incapable of precipi- 
tating collagen in any concentration, and ammonium 
sulphate had a weak precipitating action in high con- 
centrations only, whereas sodium chloride, bromide, 
iodide, and sulphate, strontium chloride, bromide, and 
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iodide, sodium salicylate, and acid sodium tartrate all 
precipitated collagen when added in moderate con- 
centrations, some being also active in low, and others in 
high concentrations. Bacterial endotoxins and _ their 
cleavage products varied in their precipitating activity 
and in the stability to heat and resistance to calcium 
chloride of the precipitates obtained. Thus the endo- 
toxins of Salmonella typhosa, S. enteritidis, and Escheri- 
chia coli produced poorly-formed, microfibrillary pre- 
cipitates, whereas the products of Staph. aureus gave rise 
to long fibres. 

The effect of various combinations of these substances 
was also studied. The addition of mixtures of heparin 
and sodium chloride and of chondroitin sulphuric acid 
and staphylococcal endotoxin caused no precipitation, 
whereas a mixture of heparin and S. typhosa endotoxin 
added to the collagen solution resulted in the formation 
of a microfibrillary precipitate resembling that produced 
by the endotoxin alone, but with different physical 
properties. 

In the light of these observations it is suggested that 
the abnormality present in connective tissue in the 
collagen diseases is a derangement of the collagen 
mucopolysaccharide bond brought about by the presence 
of certain electrolytes in non-physiological concentration 
or of organic substances, especially of bacterial origin, 
not normally present. A. Swan. 


Prednisone and Prednisolone in the Treatment of Systemic 
Lupus Erythematosus. Dubois, E. L. (1956). J. Amer. 
med. Ass., 161, 427. 6 figs, 10 refs. 

The author [who is a recognized authority on systemic 
lupus erythematosus and its treatment] reports from the 
University of Southern California, Los Angeles, his 
experience with the new steroids prednisone and pred- 
nisolone in the treatment of 31 patients (of whom 26 
were female) with this disease; the diagnosis was con- 
firmed by the L.E.-cell test in 25 cases. Steroid therapy 
had already been established in 21 cases with cortisone 
or hydrocortisone, the remaining patients being either 
untreated or receiving antimalarial drugs. Prednisone 
was given in thirteen cases for periods up to 58 months 
and prednisolone in nine cases up to 30 months; in the 
remaining nine cases both drugs were given in successive 
courses. The dosage of prednisone ranged from 10 to 
120 mg. per day and of prednisolone from 10 to 160 mg. 
per day. 

As judged by the clinical response, haemoglobin level, 
and suppression of the L.E.-cell phenomenon, pred- 
nisone was found to have up to ten times the potency of 
cortisone, the average therapeutic ratio being 5 to 1, 
while it was about four times as active as hydrocortisone. 
Prednisolone was on the average five times as active as 
cortisone. The average maintenance dose of pred- 
nisone was 22 mg. per day. The author advises dietary 
restrictions and the administration of antacids and anti- 
cholinergic drugs for all patients receiving large doses of 
prednisone in order to prevent the high incidence of 
peptic ulceration previously noted following the use of 
this steroid. Sodium retention, though less than with 
cortisone, has also occurred after large doses of pred- 
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nisone and low-salt diets were therefore found ne 


‘ssary, 
One patient in the series developed a duodenal ule: + while 
undergoing treatment, and a “‘Cushingoid appe. rance” 
was noted in thirteen cases and acne in five. Tie mog 
serious side-effect of the steroids, however, S the 
development of severe diabetes mellitus in two | :tients 
(one of whom had a family history of the disorder), 
necessitating withdrawal of the steroid or the institution 
of insulin therapy. 

Patients receiving anti-malarial drugs before treatment 
with prednisone continued with this therapy in cop. 
junction with the steroid therapy. Reviewing this series 
the author suggests that steroid therapy should be 
reserved for the more severe cases, since salicylates and 


anti-malarial drugs have proved an adequate fi 
treatment for earlier and milder cases. 
J. N. Harris-Jones. 
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Studies on Periarteritis Nodosa, with Special Reference to 
Cardiac and Renal Involvement and Possible Aetiological 
Factors. [In English.}] BACKMAN, H. (1956). 
med. scand., 154, 441. 6 figs, bibl. 

The author reports his observations on fourteen cases of 
periarteritis nodosa studied at Turku University, Finland 
The diagnosis was confirmed by biopsy in two cases and 
at necropsy in the remainder. The study was mainly 
directed to the cardiac and renal changes in the disease, 
and an attempt is made to correlate these with the clinical 
findings. Before the cases are described, many of them 
in detail, the historical and aetiological aspects of the 
disease are discussed. 

The cardiac lesions were found predominantly in the 
myocardium and pericardium, and in the latter site were 
associated with retrosternal pain and pericardial friction 
rubs. Angina was not common. Congestive heart 
failure was the cause of death in most of the fatal cases 
Renal lesions were both more frequent and more severe 
than those found in the heart. Typically, arterial 
obliteration was seen with accompanying areas of 
infarction, but aneurysms were occasionally present 
Urinary abnormalities were found in eleven instances, and 
in six cases there were renal infarcts. Hypertension was 
observed in eight of the patients known to have renal 
lesions, and was generally associated with long-standing 
renal changes. The erythrocyte sedimentation rate was 
usually raised, and eosinophilia was found in fou 
patients. Involvement of the liver was also present in 
three cases. J. N. Harris-Jones 


Acta 


Kerato-Conjunctivitis Sicca and the Collagen Diseases. 
RAMAGE, J. H., and KINNEAR, W. F. (1956). Brir. J 
Ophthal., 40, 416. 31 refs. 

Six cases of kerato-conjunctivitis sicca associated with 
rheumatoid arthritis, polyarthritis nodosa, lupus erythe- 
matosus, and Boeck’s sarcoidosis are briefly described 

The cases provide further evidence that kerato- 


conjunctivitis sicca occurs in association with a varicty 
of conditions of probably interrelated aetiology and 
pathology, and that Sjégren’s syndrome is but one of 
C. A. G. Cook 


such associations. 
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Scleroderma of the Cornea. Coy Le, E. F. (1956). Brit. 

J. Ophthal., 40, 239. 3 refs. 

Case report of an aboriginal bush worker aged 22 who 
suffere’ from pulmonary tuberculosis, circumscribed 
scleroderma of the left portal region, and keratitis in the 
left eye. The corneal lesion consisted of a group of 
small, white, circular, woolly opacities, rather like snow- 
flakes, scattered about on the surface of the lower half of 
the cornea. There was very little infiltration of the 
substantia and ciliary injection was slight. After about 
14 days the snowflake-like nodules disappeared, leaving 
an ulcerated area. As this process proceeded, fresh 
nodules appeared, so that the whole of the cornea was 
affected. The lesion remained localized to the cornea. 
After about 4 months, the condition improved con- 
currently with improvement of the scleroderma of the 
portal region, 2 months later the last ulcer had healed, 
and the eye had good vision, with a few residual opacities 
in the substantia propria. Treatment consisted of 
atropine, aureomycin and, when the ulcers had healed, 
cortisone. A. G. Leigh. 


Lupus Erythematosus treated with Resochin. 
ish.] OrGen, C., and SALMA, M. (1955). 
Oftal, Kong. Biil.,93. 24 refs. 

A young man presented at the clinic with slight 
swelling of the lower lids, giving the clinical picture of 
blepharitis. The red, swollen appearance of the lesion 
and the depressions left by digital pressure led to a 
diagnosis of lupus erythematosus, which was confirmed 
by histopathological examination. All other parts of the 
body were normal. A short course of treatment with 
Resochin and bismuth resulted in a cure. 

[Authors’ Summary. 


{In Turk- 
Birinei Tiirk 


Ocular Findings in Periarteritis Nodosa. (Augenbefunde 
bei Periarteritis nodosa.) KuiTTeL, V. (1956). Klin. 
Mbl. Augenheilk., 129, 300. 2 figs, 17 refs. 

A middle-aged woman developed bilateral central 
retinal arterial occlusion during the course of periarteritis 
nodosa. The author believes that the occlusion was due 
to local involvement of the vessel wall at the level of the 
lamina cribrosa. S. M. Drance. 


Fiessinger-Rendu-Stevens-Johnson Syndrome. (Sindrome 
de Fiessinger-Rendu-Stevens-Johnson). RODRIGUEZ 
PASCUAL, L. (1955). Acta. derm.-sifiliog. (Madr.), 46, 
641. 25 refs. 


Dermatomyositis and the Incidence of Associated Malig- 
nancy. SHEARD, C., and KNOEPFLER, P. T. (1956). 
Conn. St. med. J., 20, 626. 1 fig, 18 refs. 


Scleroderma (Progressive Systemic Sclerosis) associated 
with Cancer of the Lung. Brief Review and Report of 
a Case. Jonsson, S. M., and Houser, J. M. (1956). 
New Engl. J. Med., 255, 413. 7 figs, 7 refs. 


Polyneuritis in Systemic Lupus Erythematosus. Review 
of the Literature and Report of a Case. SCHEINBERG, 
L. (1956). New Engl. J. Med., 255, 416. 3 figs, 
16 refs. 





Kerato-Conjunctivitis Sicca and the Collagen Diseases. 


RAMAGE, J. H., and KINNEAR, W. F. (1956). 
Ophthal., 40, 416. 31 refs. 


Brit. J. 


Systemic Manifestations of Erythema Nodosum. Favour, 


C. B. (1956). Calif. Med., 85, 207. 2 figs, 16 refs. 


Nervous System Findings associated with Systemic Lupus 


Erythematosus. CLARK, E. C., and Yoss, R. E. (1956). 
Minn. Med., 39, 517. 15 refs. 


Heredity of Reactive Mesenchymal (‘‘Collagen’’) Diseases. 


II. Researches into Hereditary Factors in Chronic 
Primary Rheumatism. (Sulla eredopatologia delle 


mesenchimopatie reattive (cosidette malattie del 
collageno). II. Ricerche sui fattori ereditari del reuma- 


tismo cronico primario. NeRI SERNERI, G. G., and 
BARTOLI, V. (1956). Acta genet. med. (Roma), 5, 402. 
39 refs. 


Non-Articular Rheumatism 


Painful Shoulder. I. Aetiological and Pathogenetic 
Problems. [In English.] MOGENSEN, E. F. (1956). 
Acta med. scand., 155, 195. 16 refs. 


Treatment of Peri-Arthritis of the Shoulder with Pred- 


nisone. (La terapia prednisonica delle periartriti della 
spalla). CAPRA, R. (1956). Reumatismo, 8, 290. 
6 refs. 


Butazolidin in the Treatment of Non-Articular Rheumatic 
Disorders. [In English.] McCormick, E. W. (1956). 
Acta rheum. scand., 2,117. 20 refs. 


New Medical Treatment [with Local Thymotrypsin] for 
Scapulo-Humeral Periarthritis. (Nuevo tratamiento 
médico de las periartritis escapulohumerales). SANs 
SoA, L., and BARcELO, P. (1956). Rev. esp. Reum., 
6, 453. 12 figs, 1 ref. 


Non-Articular Manifestations of Degenerative Rheuma- 
tism. (Manifestations abarticulaires dans le rhuma- 
tisme dégénératif). MorENOo, A. R., and Duprg, A. 
(1956). Arch. argent. Reum., 19, 141. 


Clinical Manifestations of Non-Articular Rheumatism. 
(Les manifestations cliniques du rhumatisme ‘abarti- 
culaire) FEROND, M. (1956). Scalpel (Brux.), 109, 
877, 898. 


General Pathology 


Changes in the Plasma Proteins and Erythrocyte Sedimen- 
tation Rate at Various Stages of the Rheumatic Process 
in Children. (M3smMenenna GenkKoBbix dpakunit KpoBu 
u POO B yMHaMHKe peBMaTHUeCKOrTO Mporecca y 
jweTeit). 

MAKSAKOVA, E. N. (1956). Pediatrija, 26, No. 2. 

The author has determined the plasma protein pattern 
and the erythrocyte sedimentation rate (E.S.R.) in one 
hundred children aged 4 to 13 years who were under 
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treatment for acute rheumatism during the period 1951-4. 
For observation purposes the patients were divided into 
thre groups as follows: 

(1) 24 patients with endocarditis and five without; 

(2) Nine with endocarditis and 27 with endo- or myo- 
carditis ; 

(3) Twenty with diffuse myocarditis and five with peri- 
carditis. ‘All patients in this group had cardiac enlarge- 
ment, tachycardia, and dyspnoea, and some also had 
rheumatic nodules, annular rashes, and polyserositis. 

The remaining ten children were suffering from chorea 
without cardiac involvement. 

The results showed that in all three main groups the 
total plasma protein content was within the normal range, 
although in Group 3 it was near the lower limit. In all 
groups the plasma globulin level was raised by 55 to 60 
per cent, particularly in Group 3, in which also the rise 
persisted longer. In Groups 1 and 2 the plasma gamma- 
globulin level was raised by 20 to 25 per cent and in 
Group 3 by 25 to 30 percent. The E.S.R. in all groups 
was raised to 50 to 60 mm. per hour, the maximum sedi- 
mentation occurring in the first 15 to 30 min. The 
E.S.R., however, was not found to have any prognostic 
significance. 

In the ten children with chorea rheumatica but without 
cardiac involvement it was found that the changes occur- 
ring in the plasma proteins were insignificant. 

Edward D. Fox. 


Clinical Experience with a New Serological Test for 
Rheumatic Endocarditis and a Consideration of the 
Pathogenesis of Rheumatic Heart Disease. (Klinische 
Erfahrungen mit einer neuen serologischen Unter- 
suchungsmethode bei rheumatischer Endocarditis und 
Betrachtung der Pathogenese rheumatischer Herz- 
erkrankungen). PoLzer, K., and STEFFEN, C. (1956). 
Cardiologia (Basel), 28, 380. 1 fig, 33 refs. 

As a contribution to the solution of the problem of 
the early diagnosis of rheumatic carditis, the authors 
describe an immunological test, based on the experi- 
mental work of Cavelti (Schweiz. med. Wschr., 1948, 
78, 83; Abstracts of World Medicine, 1948, 4,223). The 
latter showed that the intraperitoneal injection of killed 
streptococci and an emulsion of cardiac tissue in the rat 
and rabbit produced antibodies to heart tissue and also 
inflammatory changes such as myocarditis and endo- 
carditis. Further, the sera of patients with polyarthritis 
and various “cc lagen’? diseases have been shown to 
contain antibo~*es to a mixture of heart, muscle, and joint 
tissues, deme rable by the indirect Coombs test. 

In the prese1 * study, carried out at Hanusch Hospital, 
Vienna, the aut ors therefore tested the sera of 52 patients 
for auto-antibo ies to a preparation of heart tissue, using 
the Coombs test. Nearly all of 25 cases of clinically 
active rheumati. carditis gave a positive test result, but of 
four cases of bacterial endocarditis, only one showed a 
doubtfully posit.ve reaction. Out of nine cases of old 
rheumatic carditis three showed a positive test result, 
whereas among. fifteen patients with various non- 
rheumatic ailmei.ts, in only one, a case of nephro- 
lithiasis, was the reaction positive. The authors present 
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a [somewhat elaborate] theory of the causation 0} rhey. 

matic carditis, involving the formation of auto-antil:odies. 
G.1 vi, 

Recent Clinical Experience with Serum Aminopicrase 


(Transaminase) Determinations. Merritt, J. M. 

LEMLEY-STONE, J., GRACE, J. T., and MENEELY, G. R. 

(1956). J. Amer. med. Ass., 160, 1454. 4 figs, 2 refs. 

The serum transaminase (glutamic oxalacetic amino. 

pherase) level was estimated in patients with varioys 
diseases at the Veterans Administration Hospital (Vap. 
derbilt University School of Medicine), Nashville 
Tennessee. The serum level of the enzyme in healthy 
control subjects [number unstated] ranged from 10 to 45 
units per ml. serum. 
- In all cases of acute myocardial infarction the level 
was increased to three to twelve times the normal, falling 
to normal values in 2 to4days. In one patient with acute 
rheumatic pericarditis, however, there was only a slight 
temporary elevation, the level falling to normal after 
administration of cortisone, and normal values were 
invariably found in other types of heart disease, including 
angina of effort, calcific aortic stenosis, chronic rheumatic 
valvulitis, acute pulmonary oedema with hypertensive 
cardiovascular disease, auricular flutter of 48 hours’ 
duration, left bundle-branch block, old healed cardiac 
infarction, arteriosclerotic heart disease, and idiopathic 
benign pericarditis. 

Raised serum enzyme levels were found in two patients 
with muscle necrosis resulting from ischaemia due to 
arterial disease. The level was also found to be increased 
during exploratory thoracotomy [in an unstated number 
of patients] and remained so for periods of 2 days to 
2 weeks afterwards; this again may have been owing to 
muscle injury. High serum levels (56 to 1,900 units 
per ml.) were found in twenty patients with jaundice due 
to cirrhosis, carcinoma of the pancreas, acute and chronic 
hepatitis, and infarction of the liver or other abdominal 
viscera. The serum enzyme levels in liver disease could 
be correlated with the serum protein levels, the amount 
of cephalin flocculation and thymol turbidity, the pro- 
thrombin time, the serum cholesterol, alkaline-phos- 
phatase, and bilirubin levels, and with the degree of 
cellular necrosis demonstrated by liver biopsy. Trans- 
aminase was found in the bile in concentrations of 25 
to 60 units per ml., and the serum levels remained fairly 
constant in cases of extrahepatic obstruction with a 
progressive rise in the serum bilirubin level, suggesting 
that regurgitation of bile was not a major source of the 
high serum enzyme levels found in liver disease. 

Robert de Mowbray 


Landis’s Test in the Diagnosis of Rheumatic Disorders. 
(Il test di Landis in semeiotica reumatologica). 


CERVINI, C., FRAGALE, F. S., and LoNGo, C. (1956). 

Minerva med. (Torino), 1, 1326. 43 refs. 

Landis’s test as originally described in 1932 was an 
attempt to measure capillary permeability after the pro- 
duction for 30 min. of venous stasis with a sphygmo- 
manometer cuff at various pressures, a full blood count, 
haematocrit reading, and determination of the plasma 
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protei' level being carried out. The present authors 
have simplified the technique and now measure only the 
erythrocyte sedimentation rate (E.S.R.) and plasma 
protein level. At the Institute of Rheumatology, Uni- 
versity of Rome, they have employed this modified test 
in eight cases of chronic inactive rheumatoid arthritis, 
twenty of active rheumatoid arthritis, eight of ankylosing 
spondylitis, and in ten healthy control subjects. 

The E.S.R. was raised and the plasma protein level 
lowered in all the cases of active rheumatoid arthritis 
and in seven of the eight cases of ankylosing spondylitis, 
while only one of these values changed in the eighth case 
of ankylosing spondylitis and in two of the eight cases of 
inactive rheumatoid arthritis; in the other arthritic 
patients the alteration in the values was not “‘notable’’. 
(The results in the controls are not stated, and it is regret- 
table that in the case of the patients no actual figures are 
given.} From this study the authors conclude that such 
atest is of diagnostic value in the rheumatic disorders and 
is a pointer to the role of capillary permeability in the 
pathogenesis of these diseases. David Friedberg. 


LE. and L.E.-Like Cells: 
GouLDIN, E. N., and Dicas, L. W. (1956). 
J. (Bgham, Ala.), 49, 560. 6 figs, 25 refs. 
The sequence of changes occurring in the nucleus 

during formation of the L.E. cell were observed in smears 

of the buffy coat of defibrinated blood of patients with 
systemic lupus erythematosus, the smears being taken at 
15-min. intervals after collection. Many variations in 
the pattern were noted, and when the nuclear alteration 
was focal, not generalized, the resulting inclusion body 
tended to be lumpy or flaky. The authors state that 

L.E.-like cells differ from typical L.E. cells in that the 

inclusion bodies are unevenly stained and have residual 

chromatin structures; they often have prominent and 
dark margins. 

In thirteen patients with systemic lupus erythematosus 
and eight controls the numbers of L.E. cells, L.E.-like 
cells, and rosettes per 1,000 neutrophils in preparations 
from bone marrow or peripheral blood were recorded. 
As regards the controls, the number of L.E.-like cells 
varied, rosettes were present in half of them, and in one 
patient suffering from rheumatoid arthritis L.E. cells were 
found. In the authors’ view the L.E. cell is not specific 
for systemic lupus erythematosus, but “‘the reliability of 
the diagnosis is increased in proportion to the number of 
typical L.E. cells seen’’. They suggest that a quantitative 
report on the results should be given whenever the L.E. 
test is performed. E. G. Rees. 


a Morphological Study. 
Sth. med. 


Osteomyelopoietic Dysplasia (Osteomyelofibrosis). (O 
KJIMHHYeCKOM BapHaHTe OcTeOMM9IIOMOeTHYeCKOli 
iuciyiasHH). DuL’tsin, M. S., Novikova, E. Z., 
FAINSHTEIN, F. E., and FRINOvVSKAYA, I. V. (1956). 
er. Arkh., 28, 51, No.4. 6 figs, 20 refs. 

From the Central Lenin Institute of Haematology and 


] 


lood Transfusion, Moscow, eleven cases of osteo- 
myelopoietic dysplasia are described and four of them 
discussed in detail. 


Of these four the condition was 
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chronic in three with marked splenomegaly, and in the 
fourth was subacute, the spleen being barely palpable. 
Photomicrographs of bone marrow smears, radiographs 
of bones, and two electrophoretic curves of the serum 
proteins are reproduced [the marrow smears ,ather un- 
satisfactorily]. In two cases there was hyperglobulin- 
aemia and an abnormal serum protein electrophoretic 
pattern. All four cases had one unusual feature in 
common, namely, a predominance of periosteal sclerc sis 
over endosteal sclerosis. The pathogenesis of the con- 
dition is discussed [and the authors’ views are well 
expressed in their choice of the title of the paper. Appar- 
ently no histological sections of bone marrow were made 
and no trephine biopsies attempted]. A. Swan. 


Excretion of Hydroxyproline in Patients with Rheumatic 
and Non-Rheumatic Diseases. ZIFF, M., KIBRICK, A., 
DRESNER, E., and GriBetz, H. J. (1956). J. clin. 
Invest., 35, 579. 2 figs, 26 refs. 

The amino-acid hydroxyproline constitutes 13 per cent 
of collagen and 1 to 2 per cent of elastin and is present in 
no other protein of the body. At New York University 
College of Medicine the daily urinary excretion of this 
amino-acid was studied in 64 patients, 48 adults and 
sixteen children. Of the adults, sixteen had rheumatoid 
arthritis, eight had one of the other collagen diseases, 
eight were healthy, and the remaining sixteen suffered 
from a variety of non-rheumatic disorders. The colori- 
metric method of Wiss was employed and was shown to 
agree well with other methods, including the reliable 
isotopic derivative technique. Only the total hydroxy- 
proline excretion was determined, since the average free 
hydroxyproline in urine did not exceed 3 per cent of the 
total either in the normal subjects or in the patients. 

The daily urinary excretion of hydroxyproline in 
normal adult individuals averaged 21-8 mg. (range 15 to 
33 mg.). The amino-acid was present almost entirely 
in the bound form, which is relatively stable in acid 
solution, and for the most part was freely dialyzable, 
suggesting that it is a peptide of low molecular weight. 
The excretion of total hydroxyproline was not influenced 
by the oral ingestion of up to 4 g. 1-hydroxyproline or 
l-proline, but was markedly increased (up to 5-fold) by 
the ingestion of those amino-acids in the form of 28 g. 
gelatin. These results suggest that free hydroxyproline is 
not synthesized into collagen directly, but that proline is 
first converted into a peptide, is subsequently oxidized to 
hydroxyproline, and later incorporated ii » collagen. 

No apparent difference was observed o the urinary 
excretion levels of total hydroxyproline t :tween healthy 
adults and the patients with the non-rhev natic diseases; 
the patients with rheumatoid arthritis anc other collagen 
diseases showed values which were scmewhat higher 
than in the normal subjects, but these wer: not considered 
significant on account of the wide degr e of scatter of 
the results. In the children, who were aged 5 to 14 
years, the excretion of total hydroxypr~‘ine was two to 
three times that in adults, averaging 64 mg. daily (range 
38 to 126 mg.), and was associated with a rise in the 
percentage of this amino-acid of the total amino-acid 
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excretion. This finding is discussed, but is considered 
to be unrelated to the activity of any particular disease 
process. Harry Coke. 


Interrelationship of the Fibrous Elements of Connective 
Tissue in the Light of New Data on the Structure of 
Collagen. (B3aHMOOTHOLIeHHe BOJIOKHHCTBIX CTPyKTyp 
CO€/IMHUTeEJIBHOM TKAHH B CBeTe€ HOBbIX jlaHHbIX O 
CTpOeHHH KOsIIareMa). ORLOVSKAYA, G. V. (1956). Arkh 
Patol., 18, 68, No. 1. 33 refs. 

The present communication, one of a series of reports 
on a study of the histochemistry, electron microscopy, 
and diffraction radiography of collagen, describes the 
histochemical properties of the residue after the extraction 
of carbohydrates from collagen with a 0-1 M solution of 
disodium phosphate at pH 9, followed by the removal of 
globular protein with 5 per cent sodium chloride solution 
and of procollagen with a citrate buffer at pH 4. This 
residue, which has been given the name of “‘collastromin”’ 
by the author, contains sulphated mucopolysaccharides 
which are rendered more demonstrable histochemically 
by the removal of the procollagen. It was also noted 
that argyrophil fibres became visible in the material. 

The author discusses the application of these findings 
to certain problems in pathology, for example, those of 
fibrinoid degeneration. The argyrophil fibres visible in 
fibrinoid tissue are considered to represent a protein of 
collastromin rendered visible by the replacement and 
removal of procollagen. L. Crone. 


Analytical Pathology. III. New Observations on the 
Pathogenesis of Glomerulonephritis, Lipid Nephrosis, 
Periarteritis Nodosa, and Secondary Amyloidosis in 
Man. MEL.tors, R. C., and OrtEGA, L. G. (1956). 
Amer. J. Path., 32, 455. 28 figs, 20 refs. 

At the Sloan-Kettering Institute and the Memorial 
Centre for Cancer and Allied Diseases, New York, the 
authors have applied the methods described in detail in 
earlier papers (Lab. Invest., 1955, 4, 69, Amer. J. Path., 
1955, 31, 687; Abstracts of World Medicine, 1955, 18, 346, 
and 1956, 19, 90) to the investigation of certain renal 
diseases. The serum globulin of rabbits immunized 
against human globulin was coupled with fluorescein, 
and sections of normal and diseased kidneys obtained 
from human subjects at necropsy treated with the fluores- 
cein—globulin conjugate. It was shown by specific 
absorption and blocking tests that any fluorescence 
resulting in the sections was due to the presence of 
human y globulin. 

The ratio of glomerular to tubular fluorescence, 
measured photometrically, averaged 1 -2 in sixteen control 
subjects. (Only three of these kidneys were histologically 
normal, the others showing nephrosclerosis, pyelo- 
nephritis, or other lesions.) Increased fluorescence of 
the glomerular capillary walls increased the ratio to 
between 1-9 and 2-8 in cases of lipid nephrosis (one), 
combined acute and subacute glomerulonephritis (two), 
acute glomerulonephritis (four), and renal amyloidosis 
(one), while in a case of periarteritis nodosa with acute 
nephritis the ratio was raised both in the glomeruli and 
in the vicinity of necrotic arteries. 
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It is concluded that in the diseases investig 


ly 
globulins are deposited in the glomeruli, and the “a 
is advanced that these are, at least in part, anti iodies } 


against antigens which have become fixed the 
pathogenesis of these conditions being of an “im 
allergic’’ nature. 

[Although their findings are suggestive, the 
have in fact done no more than to demonstr: 
deposition of y globulin in the glomeruli in certain 
diseases. It has yet to be shown that this is due to the 
presence of antibodies against particular antigeis ang 
not to local, non-immunological changes favouring nop- 
specific accumulation of y globulin.] MM. C. Berenhaum 
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Waaler-Rose Reaction in the Rheumatic Diseases. 
reazione di Waaler-Rose nelle malattie reumatiche) 
BACCARINI, V., and VOLPICELLI, M. (1956). Poji- 
clinico, Sez. prat., 63, 1159. 


(La 


Studies on the C-Reactive Protein: I. 
Normal Filipinos and Hospital Patients. 
and FLORENTIN, A. A. (1956). 
757. 8 refs. 

II. Clinical Experience in the Evaluation of Rheumatic 
Activity. FLORENTIN, A. A., and ZARCO, R. M. (1956). 
Acta med. philipp., 11, 763. 5 refs. 


Observations on 
ZARCO, R. M.. 
Acta med. philipp., 11, 


Effects of Antirheumatic Drugs on the Resorption of ['" 
labelled Albumin from the Synovial Fluid. Preliminary 
Report. [In English.] Kuipers, R. K. W., FRANcKE, 
C., and RoBert, W. N. (1956). Acta rheum. scand., 2, 
81. 3 figs, 8 refs. 


In vitro Studies on Human Synovial Membrane. A 
Metabolic Comparison of Normal and Rheumatoid 
Tissue. DINGLE, J. M. T., and Tuomas, D. P 
(1956). Brit. J. exp. Path., 37, 318. 4 figs, 7 refs 


Observations on the Antistreptolysin Titre before and after 
Tonsillectomy in Subjects with Nephritis and Acute 
Articular Rheumatism. (Osservazioni sui valori de 
titolo antistreptolisinico prima e dopo tonsillectomia 
in soggetti affetti da nefrite e reumatismo articolare 
acuto.) Demo, G. (1956). G. Batt. Immun., 49, 146 
10 refs. 


Adrenal Function, Antistreptolysin Titre, and Erythrocyte 
Sedimentation Rate in Rheumatism during Treatment 
with Pyrazolon Derivatives. (Nebennierenrindenfunk- 
tion, Antistreptolysintiter und Blutsenkung bei Rheu- 
matikern unter der Therapie mit Pyrazolonderivaten.) 
UNVERRICHT, W., SENFT, G., SCHATTMANN, K., and 
KUHNE, P. (1956). Z. Rheumaforsch., 15, 197. 22 
refs. 


Hepatic Function in Rheumatoid Arthritis and Ankylosing 
Spondylitis. (La funzionalita epatica nell’artrite 
reumatoide e nella spondilite anchilosante.) CERVINI, 
C., and Lonoo, C. (1956). Fegato, 2, 199. 2 figs, 
bibl. 
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| Behaviour of the Rheumatoid Arthritis Agglutinating 


with Immune Precipitates. VAUGHAN, J. H., 
J. Immunol., 77, 181. 1 fig, 29 refs. 


Fact: 
(195¢ 


Pathology of Inflammatory and Degenerative Rheumatism. 
(Pathologie des entziindlichen und degenerativen 
Rheumatismus.) ZISCHKA, W. (1956). Klin. Med. 
(Wien), 11, 381. 22 refs. 


Agglutination of Erythrocytes coated with “‘Incomplete”’ 
Anti-Rh by Certain Rheumatoid Arthritic Sera and Some 
Other Sera. The Existence of Human Serum Groups. 
{In English.] Gruss, R. (1956). Acta. path. micro- 
biol. scand., 39, 195. 13 refs. 


ACTH, Cortisone, and Other Steroids 


Effect of Cortisone on the Defence Mechanisms of the 
Body. Nucor, T., SNELL, R. S., and Bitpey, D. L. J. 
(1956). Brit. med. J., 2, 800. 6 figs, 16 refs. 

There is a good deal of clinical evidence that cortisone 
in very large doses depresses the bodily defences against 
infection. In an investigation carried out at King’s 
College, University of London, into the mechanism of 
this depression guinea-pigs were injected intramuscularly 
with 5, 10, or 25 mg. cortisone acetate daily for 1, 2, 3, 
or 4 weeks. These doses were caiculated to be, weight 
for weight, much higher than those given clinically. 
[However, the authors did not take into account the 
unusual size and activity of the guinea-pig’s adrenal 
cortex—an adrenalectomized guinea-pig may need as 
much as 12-5 mg. cortisone acetate a day by mouth 
to keep it alive. Since the authors give their injections 
intramuscularly it is probable that their animals were 
overdosed, though not to the extent that they assume. ] 

The effects of this treatment on phagocytic activity in 


| the reticulo-endothelial system, on the total and differ- 


ential leucocyte counts, and on the gamma-globulin 
level in the serum were studied, and the findings are 
summarized [with very few exact data]. To determine 
the first of these effects trypan blue was injected daily 
for 6 days before the animals were killed and the intensity 
of vital staining judged from the number of dye granules 
seen within the cells of spleen, liver, and lymph nodes. 
During the first 2 weeks of treatment phagocytic activity 
was depressed, many of the animals died, and the lymph 
nodes and spleen were reduced in size. Phagocytic 
activity recovered during the third and fourth weeks of 
treatment, mortality was low, and the lymph nodes 
showed signs of hypertrophy. Similarly during the first 
2 weeks of treatment the total leucocyte count was halved 
Owing to a reduction in number of both lymphocytes and 
granulocytes, and the serum gamma-globulin concentra- 
tion was reduced to about one-half the normal value. 
During the second 2 weeks the total leucocyte count 
returned to normal, though the lymphocyte count was 
still about one-quarter of the normal and the serum 
gamma-globulin concentration remained depressed. 

It is suggested that the dangers of intercurrent infection 
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- are likely to be greatest during the early stages of clinical 


treatment with cortisone in large doses, and antibiotics 
should perhaps be given as well during this time. It is 
also suggested that cortisone should, whenever possible, 
be given locally rather than systemically. 

Peter C. Williams. 


Adrenal Influences on the Stomach: Peptic Ulcer in 
Addison’s Disease during Adrenal Steroid Therapy. 
Gray, S. J., RAMSEY, C. G., and THorN, G. W. (1956). 
Ann. intern. Med., 45,73. 4 figs, 33 refs. 

It has been shown that secretion of pepsin and gastric 
acid is increased when there is hyperactivity of the adrenal 
cortex and reduced in Addison’s disease. In studies of 
the influence of adrenal activity on the stomach carried 
out at the Peter Bent Brigham Hospital and Harvard 
Medical School, Boston, the daily 24-hour excretion of 
uropepsin was used as a quantitative index of gastric 
secretory function. A unit of uropepsin activity was 
arbitrarily defined as the amount which, during 30 min. 
of incubation at 37°C. in the standard assay, released 
0-04 mg. tyrosine-like substances. The mean 24-hr. 
uropepsin excretion in 265 healthy subjects was 3,670 
units, in 205 patients with active duodenal ulcer, 8,470 
units, and in ninety patients with gastric ulcer, 5,670 units. 

However, in twelve patients with Addison’s disease 
given deoxycortone acetate alone the mean 24-hr output 
of uropepsin was 540 units; this represented an 85 per 
cent reduction from the normal mean excretion and was 
paralleled by a 75 per cent reduction in 17-ketosteroid 
excretion. 

In eleven patients with Addison’s disease receiving 12-5 
to 50 mg. cortisone daily the uropepsin excretion was 
normal. 

Similar doses of glucocorticoid in the healthy individual 
produced a much smaller increase in the excretion of 
uropepsin; to obtain a similar increase in excretion in 
healthy individuals, daily doses of the order of 200 to 
300 mg. glucocorticoid were necessary. 

The uropepsin excretion of patients with Cushing’s 
disease was 100 per cent above the normal, while in 
patients subjected to bilateral adrenalectomy it fell 
immediately after the operation, rose to about 8,000 units 
during administration of high doses of cortisone, and 
subsequently fell to and remained within normal limits 
when a basic maintenance dose of cortisone had been 
established. 

Peptic ulcer developed or there was symptomatic 
exacerbation of a previously existing ulcer in seven 
patients with Addison’s disease who were receiving 
maintenance doses of cortisone. The authors suggest 
that antacid therapy may be indicated for patients with 
Addison’s disease maintained on long-term glucocorticoid 
therapy. P. A. Nasmyth. 


Treatment of Adrenal Cortical Insufficiency during Surgical 
Procedures. HOWLAND, W. S., SCHWEIZER, O., BOYAN, 
C. P., and Dotto, A. C. (1956). J. Amer. med. Ass., 
160, 1271. 1 fig, 9 refs. 

During a period of one year 25 patients, or approxi- 
mately one in every three hundred, subjected to operation 





172 


at the Memorial Center for Cancer (Cornell University), 
New York, showed signs of adrenal cortical insufficiency 
such as hypotension persisting despite transfusion and the 
administration of vasopressor drugs, depressed respira- 
tion, or delayed emergence from anaesthesia. These 
signs were found most frequently in the elderly, the 
chronically debilitated, the morbidly nervous, and the 
patients with disease or absence of the adrenal glands. 
The treatment recommended is the intravenous infusion 
of 100 mg. hydrocortisone dissolved in 500 ml. saline or 
5 per cent dextrose solution. The histories are appended 
of seven cases in which acute adrenal insufficiency 
supervened during or after anaesthesia and was success- 
fully treated in this way. 

The mechanism of action of hydrocortisone is un- 
certain. However, adrenal cortical hormones are known 
to be necessary for the maintenance of peripheral vascular 
tone, and any hypotension which occurs as a result of 
shock will diminish cortical activity by reducing the 
blood flow to the adrenal glands, causing acute cortical 
deficiency. Mark Swerdlow. 


Trial of Cortisone and ACTH in Infective (Non-Specific) 
Polyarthritis of Children. (Onsir mpumenenna 
KOPTH30Ha HM apeHOKOPTHKOTpONHOrO rOpMOHa y 
yeteli Cc MH@eKUMOHHBIM  (HecrelMcpHueCcKHM) 
nOswMapTpuTOM). 

VoLovik, A. B. (1956). Pediatrija, 10, No. 2. 

The author reports the results of the treatment with 
cortisone or ACTH (corticotrophin) of thirteen children 
all of whom were suffering from infective, non-specific 
polyarthritis, which in two cases had been present for at 
least 18 months. Previous treatment with prolonged 
courses of salicylates, antibiotics, and amidopyrine in 
conjunction with physiotherapy and orthopaedic measures 
had had little effect. Cortisone was given in doses of 
100 mg. daily (in a few cases 150 to 200 mg.), this dose 
being lowered by 25 to 50 mg. if oedema or a rise in blood 
pressure developed. The dose of ACTH was 30 to 
40 units daily, gradually decreasing to 7 units daily. 
Usually only one course of treatment lasting 14 to 38 days 
was given. A detailed description of five out of the 
thirteen cases is presented to illustrate the effect of the 
hormones. 

The author’s conclusions from this trial of ACTH and 
cortisone is that all the children showed a quick and 
sometimes striking response in their general state, the 
temperature falling quickly to normal, with disappearance 
of pain and joint swellings and lessening of contractures. 
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The increased erythrocyte sedimentation rate ret: neq ta 


normal in nearly all the cases observed. Edward 1). Foy. 


Chemical and Clinical Problems of the Adrenal! Cortey 
PRUNTY, F. T. G. (1956). Brit. med. J., 2,615 ind 673 
16 figs, bibl. 

Relevant knowledge of compounds secreted by the 
adrenal cortex and their metabolism is reviewed. Experi. 
ments are discussed which give information about the 
action of corticotrophin in man. Difficulties in evalya. 
ting the response due to variations in the activity oj 
different batches of corticotrophin are stressed. After 
making due allowance for these difficulties, it is possible 
to define a “spectrum” of response in individuals with 
various pathological entities. Particular attention js 
drawn to the response of patients with idiopathic hir- 
sutism, and the effects are contrasted with those in hypo. 
pituitarism and normal childhood on the one hand, and 
in adrenal cortical virilism on the other. Comparisons 
are made between the effect of exogenous corticotrophin 
and the endogenous stimuli produced by surgical trauma 

A condition of “basal hypo-adrenal corticalism”’ js 
defined and its significance discussed. The possibility 
of synergic action between corticotrophin and a factor 
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thyroid hormones is considered. There seems little 
doubt that thyroid hormones are of great importance 
in the responsiveness of the adrenals. Evidence con- 
cerning the existence of a potentiating factor to cortico- 
trophin for the stimulation of adrenal androgens is 
shown to be worthy of consideration. A similarity in 
behaviour of certain adult male obese subjects to that of! 
hirsute women is noted and contrasted with others 
bearing a superficial resemblance to patients with] 


associated with growth hormone, gonadotrophins, = 


Attention is drawn to clinical problems in relation to 
alterations of cerebral activity in patients with Addison’ 
disease and hypopituitarism and to difficulties which 
arise when space-occupying intracerebral lesions may be 
present. A patient with long-standing encephalitis has 
been studied, with particular reference to the secondary 
endocrinological phenomena which ensued, and _ the 
significance of these is discussed. Recent advances and 
ideas in relation to the diagnostic problems in Cushing's 
syndrome and in patients with adrenal cortical tumours, 


Cushing’s syndrome. 


f 


particularly when hypocalcaemia and renal symptoms | 


are present, are considered and supplemented with 
additional observations.—[Author’s Summary.] 
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Ann. vrigum. Dis. (1957), 16, 173. 


CORTICOSTEROID METABOLISM AND RHEUMATOID 
ARTHRITIS 


H. F. WEST* 


Sheffield Centre for the Investigation and Treatment of Rheumatic Diseases 


(RECEIVED FOR PUBLICATION MARCH 7, 1957) 


Steroid research was begun at this Centre 6 years 
ago in the expectation that it would contribute to 
our knowledge of the pathogenesis of rheumatoid 
arthritis. Much has been learnt since then of the 
secretion and metabolism of the adrenocortical 
hormones in health and disease. The object of this 
paper is to take stock of the present position vis-a-vis 
rheumatoid arthritis. 

Why should interest have been taken in the 
adrenal cortex and its secretions when it was already 
known that cortisone was neither a cure nor a form 
of replacement therapy for rheumatoid arthritis? 
The reasons why Philip Hench turned his attention to 
the adrenal cortex 10 years ago are as valid now as 
they were then. To-day’s reasons may be sum- 
marized as follows: 


A. The Absence of Environmental Determinants 


The rheumatoid arthritic’s environment has been 
studied in considerable detail (E.R.C., 1950), and 
no suggestion has emerged of the existence of any 
environmental prerequisite. A survey of rheumatoid 
arthritis around the world shows that it occurs under 
the most diverse conditions, no immune region or 
race having yet been discovered. It has often been 
repeated (without chapter and verse) that the disease 
is rare in the tropics, but in Ceylon it appears to be 
as common as in Great Britain irrespective of race 
(Fernando, personal communication). 


B. Reversibility of the Disease 


The disease is reversible and the only known 
happening that can effect a reverse is a physiological 


change in the patient’s metabolic processes (i.e. 
pregnancy). Pregnancy also favourably affects 
Addison’s disease which is due to a deficiency in the 
tissues of adrenocortical hormones (see below). 


C. Adrenocortical Metabolism 


Studies of the metabolism of adrenocortical 
steroids and the effect of such steroids on rheumatoid 
arthritis, to be discussed below, lend support to the 
theory that they may play an important part in the 
manifestation of the disease. 


The Adrenal Hormones and their Metabolism 


Present-day knowledge of this subject is very con- 
siderable. No attempt will be made to review it 
except in so far as it is necessary to help answer the 
following pertinent questions to which we, as 
physicians interested in rheumatoid arthritis, need 
answers: 


(1) Is the Secretion of the Adrenal Cortex qualita- 
tively Abnormal in Rheumatoid Arthritis and What 
is the Normal Secretion?—From experiments on 
mammals and from the treatment of human beings 
with adrenocortical deficiency it appears that the 
secretion of the post-natal adrenal cortex can be re- 
placed by cortisone or cortisol (hydrocortisone), and 
desoxycorticosterone or—perhaps better—aldo- 
sterone. It is thought that these hormones, given 
in the right proportion, and varied in amount 
according to the need of the individual, provide a 
complete replacement for the adrenal cortex. The 
other constituents of the adrenocortical secretion 
may be considered as by-products of the synthesis 
of the essential hormones mentioned above and/or 


vestiges of less useful hormones which were utilized 
173 2 
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in the remote past. This may prove to be the case, 
but it would be wiser to study the adrenocortical 
secretion completely, and not to assume that we can 
replace it so simply, until the results of prolonged 
replacement therapy have been assessed. As a 
result of the studies of numerous groups of investi- 
gators, some thirteen to seventeen steroids are 
thought to emerge from the adrenal vein (Pincus, 
1955; Pincus and Romanoff, 1955). Cortisol and 
corticosterone make up approximately half, 5 to 
10 per cent. are 17-ketosteroids (androstenedione 
and 11-hydroxyandrostenedione), and the rest 
including aldosterone are present in very small 
amounts (Simpson and Tait, 1955). Not all the 
steroids detected have been fully identified, and a 
reason for thinking that there may be unidentified 
steroids with physiological activity is the presence, in 
the adrenal cortical tissue, of specific steroid- 
hydroxylating enzymes for which no purpose is 
known (Pincus, 1955). 

It is only in exceptional circumstances that 
adrenal vein blood is available for study, and even 
then the quantities are small. In consequence we 
have no direct evidence of the normal or of any 
abnormal qualitative pattern of adrenocortical 
secretion. More evidence comes from studies of 
peripheral vein blood and from urine. In peripheral 
vein blood some fifty or so steroids have been 
detected (Pincus, 1955). From a study of their 
structure, and of the various transformations of 
steroids that occur in adrenal perfusion and incuba- 
tion experiments, much has been deduced about the 
adrenocortical secretion (Dorfman, 1955). Even so, 
the question asked cannot be answered definitely for 
any disease, but it can be said that, so far, no steroid 
has been proved to be peculiar to any disease and 
that there is no proof that any normal steroid is 
missing in any particular disease. In urine the array 
of steroids is even greater, and the evidence of 
adrenocortical secretion that their study provides is 
more indirect and difficult to interpret. So far the 
same conclusion holds as for the peripheral vein 
blood. 


(2) Is there a Quantitative Defect in the Secretion 
of the Adrenal Cortex in Rheumatoid Arthritis ? 


(A) OF CorTISOL 


Blood.—Methods are in use for estimating the 
level of cortisol circulating in plasma (Nelson and 
Samuels, 1952; Silber and Porter, 1954). Free and 
loosely protein-bound cortisol is extracted with 
chloroform, purified chromatographically, and 
measured by the Porter-Silber reaction (Porter and 
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Silber, 1950). In rheumatoid arthritics the 


els 
found have fallen within the normal range and jaye 
shown the usual diurnal variation (Hill, Holley. | 


Starnes, and Hibbett, 1956). It has only recently 
been recognized that the techniques in use are liable 
to be inaccurate and are capable of improvement 
(Gemzell, 1955; Lampe-Hintzen and Huis in’t Veld, 
1955; Marks and Leftin, 1954; Querido, Kassenaar. 
and Cats, 1955; Silber and Busch, 1956). When the 
extracts used are more thoroughly purified and due 
allowance is made for interfering chromogens the 
assays become less variable. No detailed results of 
the improved assays of such plasma *“17-hydroxy- 
corticosteroids’’ in rheumatoid arthritis and other 
diseases have as yet been published. When they are 
known it will still be necessary to find out whether 
they reflect the adrenal output of cortisol (see below), 
Renal failure, of course, modifies the interpretation 
of all blood and urinary measurements. Other 
methods are being developed for the assay of plasma 
cortisol (Sweat, 1955). 

Cortisol that has been reduced and conjugated 
with glucuronic acid or sulphuric acid also circulates 
in the plasma. It may be extracted, hydrolysed, 
and measured by the Porter-Silber reaction (Bongio- 
vanni, 1954; Klein, Papadatos, Fortunato, and 
Byers, 1955). So far knowledge of such assays is 
not sufficiently advanced to allow deductions to be 
made from them regarding the quantitative output of 
cortisol. 


Urine.—As a result of a number of studies of the | 


fate of intravenously-administered cortisol and 
4C!4 cortisol (Hellman, Bradlow, Adesman, Fuku- 
shima, Kulp, and Gallagher, 1954; Hellman, 
Bradlow, Frazell, and Gallagher, 1956; Migeon, 
Sandberg, Decker, Smith, Paul, and Samuels, 1956; 
Peterson and Wyngaarden, 1955, 1956), it can be 
concluded that the measurement in urine of con- 
jugated 17-hydroxycorticosteroids does reflect, at 
least roughly, the adrenal output of cortisol in 
health and disease (provided there is no gross renal 
or hepatic disease). The 17-ketogenic steroid 
(17 KGS) assay (Norymberski, Stubbs, and West, 
1953) and the assay of total 17-hydroxycortico- 
steroids (17(OH)CS) (Appleby, Gibson, Norym- 
berski, and Stubbs, 1955), both developed at this 
Centre, measure some 40 to 45 per cent. of the con- 
jugated metabolites of intravenously or orally 
administered cortisol that are known to appear in 
urine. Metabolites of certain other corticosteroids 
are also measured by these assays, but they are rarely 
present in other than trace quantities. The rare 


instances include the adreno-genital disorders and 
During the last 


tumours of the adrenal cortex. 
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CORTICOSTEROID METABOLISM AND RHEUMATOID ARTHRITIS 


3 years 24-hr specimens from 124 rheumatoid 
arthritics not receiving steroid or ACTH therapy 
have been assayed for 17(OH)CS at the Centre. 


TABLE I 


24-HR URINARY OUTPUT OF 17-HYDROXYCORTICO- 
STEROIDS OF 124 PATIENTS WITH 
RHEUMATOID ARTHRITIS 





No. Output of Total 17-hydroxycorticosteroids 
Sex of —— . 
Patients 24-hr Specimens Amount per I g. 
(mg.) Creatinine (mg.) 
: Female 68 Mean 10:48 Mean 10-6 
S.D. 2-45 S.D. 2" ia 
Scatter 5-8-14-8 Scatter 6-5-16-3 
Male 56 Mean 13-1 Mean 9-64 
S.D. 3-0 S.D. 2°45 
Scatter 5-8-23-2 Scatter 5-7-16°5 
Total 124 Mean 11-65 Mean 10-1 
S.D. 2-96 $.D. 2°45 
Scatter 6-2-23-2 Scatter 5-7-16°5 





Table I shows that in each of 124 rheumatoid 
arthritis patients the output of 17(OH)CS falls well 
within the accepted normal range. Table II relates 
the daily output to age, severity of disease as judged 
by the erythrocyte sedimentation rate, and duration 
of disease. It is clear from these results that the 
adrenal output of cortisol is not low in rheumatoid 
arthritis, and that the disease, no matter how severe, 
does not constitute a “‘stress’’ to the hypothalamic- 
adenohypophyseal centre that controls adreno- 
cortical “*glucocorticoid”’ secretions. (The adrenal 
output of cortisol=mg. 17(OH)CS 2-5.) The 
assay procedures for urinary “*17-hydroxycortico- 
steroids’ (Reddy, 1954; Silber and Porter, 1954) may 
also reflect the output of cortisol when further 
elaborated to improve their accuracy (Hertoghe, 
Crabbe, Duckert-Maulbetsch, and Muller, 1955). 


TABLE 


24-HR URINARY OUTPUT OF 17-HYDROXYCORTICOSTEROIDS IN RHEUMATOID ARTHRITIC PATIENTS BY AGE GROUPS, 
BY GIVEN RATES OF ERYTHROCYTE SEDIMENTATION (AT THE TIME OF ASSAY), AND BY DURATION OF DISEASE 
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(B) OF CORTICOSTERONE 


The ratio of cortisol to corticosterone present in 
adrenal vein blood has been shown to differ among 
mammals (Bush, 1953). As corticosterone has 
considerable ‘‘mineralo-corticoid’’ activity, there 
has been speculation whether an abnormal ratio of 
cortisol to corticosterone in man may be responsible 
for certain diseases. Very few observations have 
been made on human adrenal vein blood (Pincus and 
Romanoff, 1955; Sweat, 1955; Weichselbaum and 
Margraf, 1955). The measurement of the ratio in 
plasma has proved difficult, and so far the methods 
used have provided different figures for the normal 
(Bush and Sandberg, 1953; Morris and Williams, 
1955; Nelson and Samuels, 1952; Sweat, 1955; Sweat, 
Abbott, Jeffries, and Bliss, 1953). If estimations of 
plasma corticosterone cannot yet answer the ques- 
tion, what of urinary assays? There is no known 
group-determination for the metabolites of cortico- 
sterone. The assays of Pettenkoffer chromogens in 
urinary steroid extracts has been proposed as such a 
measure, but it is not accepted as chemically specific 
for corticosterone in the circumstances. Cortico- 
sterone and some of its metabolites have been identi- 
fied in urine and roughly measured with chromato- 
graphic techniques by a number of workers, but only 
recently has a hopeful technique for the quantitative 
assay of a specific metabolite (tetrahydrocortico- 
sterone) been described (Gulyassy and Rinfret, 1956). 
The question as regards corticosterone still remains 
unanswered. 


(C) Or ALDOSTERONE 


The concentration of aldosterone in the peripheral 
veinous blood of normal individuals has been 
measured (Simpson and Tait, 1955), but the amount 
found (0-08 ug. per 100 ml.) is far too small to allow 
a practical routine assay. The assay of free and 





Effect of Age Effect of Erythrocyte 


Age Group No. of im 1 | 


) Mean Output E.S.R. No. of 
(yrs) Patients (mg.) (mm./hr) Patients 
10-29 4 9:8 7 a” ae 
30-39 22 9-4 20-29 19 
40-49 35 10-7 30-39 24 
50-59 38 9-5 40-49 22 
60-69 23 10-6 50-59 22 
0-79 3 11-8 60-69 5 


(Wintrobe) 


Sedimentation Rz , 
edimentation Rate Effect of Duration of Disease 








Mean Output Duration No. of Mean Output 
(mg.) (yrs) Patients (mg.) 
10-4 I 14 9-16 
10-0 2 17 10-0 
10-0 3 and 4 18 10-6 

9-9 5 and 6 15 9-8 
10-2 7, 8 and 9 18 11°2 
11-3 0+ 22 9-2 
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conjugated aldosterone in urine is difficult and time- 
consuming, but somewhat similar results have been 
obtained by a number of workers (Avandano, 
Nelson, Crabbe, Ross, Renold, and Thorn, 1956; 
Gornall, Gwilliam, and Hall, 1956). The findings 
for the rheumatoid arthritics studied have been 
within the normal range (Venning, Beck, Dyren- 
furth, and Giroud, 1955; Ward and Hench, 1955). 
(That the metabolites of aldosterone measured in 
urine do reflect output of aldosterone is an assump- 
tion as yet unproven.) 


(D) Or OTHER ADRENAL STEROIDS 


When a secreting adrenocortical tumour is 
present, or the synthesis of adrenocortical hormones 
is grossly abnormal, as in the adrenogenital dis- 
orders, relatively large quantities are excreted of 
certain corticosteroid metabolites that are normally 
excreted in only very small amounts. In such cases 
it can be inferred that the precursors of these meta- 
bolites are secreted by the adrenal in excessive 
amounts. In rheumatoid arthritis, no such gross 
abnormal secretion has been found. 

Minor excesses or deficiencies in the quantitative 
excretion of these corticosteroids metabolites, with 
the exception of 17-hydroxypregnanolone, have 
received little attention as yet. It was reported that 
17-hydroxypregnanolone did not appear in the 
urine of normal individuals, but that it did occur in 
the urine of rheumatoid arthritics (Dobriner, 
Lieberman, Wilson, Dunham, Sommerville, and 
Rhoads, 1951). It has been shown at this Centre 
that 17-hydroxypregnanolone is excreted by normal 
individuals, and that the output of rheumatoid 
arthritics is within the normal range (Appleby, 
Gibson, and Norymberski, 1955). 

Measurements of the adrenal output of 17-keto- 
steroids is confused by the presence in plasma or 
urine of similar ketosteroids derived from the 
metabolism of corticosteroids and _ testosterone. 
There is no assay from which it can be deduced with 
any certainty just what is the normal quantitative 
output of 17KS from the adrenal. When the secre- 
tion of the adrenal cortex is stimulated or suppressed, 
the quantity of 17-ketosteroids excreted in the urine 
rises and falls in company with the rise and fall of 
cortisol metabolites. Among rheumatoid arthritics 
given adrenal stimulation therapy, the ratio of 
17-ketosteroids to 17(OH)CS excreted varies a great 
deal (West, 1953-54). The increment of 17-KS 
excreted is clearly of adrenal origin, since no such 
rise occurs after the intravenous infusion of cortisol 
or corticosterone. Although variations in the ratio 
have been noted in non-rheumatoid subjects 
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(Forsham, Di Raimondo, Island, Rinfret, anc Orr. 
1955), it is a finding that requires further stud 
(3) Is there a Relative Deficiency in the Output 


of Adrenocortical Steroids in Rheumatoid Arthritis? 

At this Centre we have observed repeated!y that 
patients with rheumatoid arthritis who are reaily jj, 
with fever and very many painful, swollen joints. 
patients who in the common parlance would be cop. 
sidered severely “‘stressed’’, do not even have a high 
normal output of cortisol (as judged by the urinary 
output of total 17/0H)CS). We cannot tell whethe 
this is an abnormality or not until it is known just 
what metabolic disturbance should or should not 
call for an increased output of cortisol. Here is a 
serious gap in our knowledge of pituitary-adreno- 
cortical function. If there is a defect in the 
pituitary-adrenal response to stress of the rheumatoid 
arthritic, that failure is likely to be found in the hypo- 
thalamic or pituitary response, since we have found 
no rheumatoid arthritic patient unresponsive to 
exogenous corticotropin. Adrenal — stimulation 
therapy was given in 140 cases, and the clinical 
responses were confirmed by urinary steroid assays in 
every patient. There is no reason to think that 


rheumatoid arthritics fail to respond to those forms | 


of stress (e.g. major surgery) that are Known to cause 
an increased secretion of corticotropin. If cortico- 
tropin is given to severely ill rheumatoid arthritics, 


so as to raise the output of urinary 17(OH)CS to | 
30-35 mg. a day, their pain, fever, and ‘“‘dis-ease” J 


disappears. (In the 24 hours after major surgery we 
have observed outputs of 17(O0H)CS of from 20 
to 65 mg.) It is often said that this effect of the 
adrenocortical hormones on rheumatoid disease is 
merely one of a non-specific anti-inflammatory 
agent. With so little known of the nature of the 
inflammation of rheumatoid arthritis and of the 
mechanisms by which cortisol has its effects, this 
statement is, to say the least, non-contributory. 
Only one study of the effects of prolonged adrenal 
stimulation therapy controlled by corticosteroid 
assays has been published (West and Newns, 1955). 
The study, made at this Centre, has continued for a 
further two years and the results still suggest that 
the course of the disease is favourably affected. 
This lends support to the concept of there being 
a relative deficiency in the adrenocortical secretion. 


(4) Is there an Abnormality in the Metabolism of 


the Adrenocortical Steroids in Rheumatoid Arthritis? 


(A) UTILIZATION 


The studies of the fate of intravenously adminis- 
tered cortisol and 4C"™ cortisol, referred to above, 
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have siiown that the percentage recovery of the 
groups of cortisol metabolites in urine remain 
substantially unchanged whatever dose is given and 
whether the body is deficient or has an excess of 
circulating cortisol at the time. This has led to the 
idea that cortisol produces its characteristic effects 
without being used up. All that can strictly be 
inferred is that the part of the steroid nucleus 
(ring A) with the labelled carbon atom is still intact 
after passage through the body (Hellman and others, 
1954: Barry, Eidinoff, Dobriner, and Gallagher, 
1952). These findings still leave room for a variable 
amount of utilization to occur and for defects in 
utilization to exist. It may well be that the mechan- 
ism for the disposal of adrenocortical hormones 
deals with the major portion of the hormones 
secreted and that a relatively small amount takes 
part in connective tissue metabolism. Significant 
alterations in the tissue metabolites would not 
necessarily be detected in assays of groups of cortico- 
steroid metabolites. For instance, a relative fail in 
the excretion of 1l-oxygenated 17-ketosteroids has 
been found towards the end of pregnancy (Dobriner, 
Lieberman, Rhoads, and Taylor, 1948) and during 
surgical stress (Birke, Franksson, and Plantin, 1955). 
The welfare of the connective tissues may depend in 
part upon the amount of physiologically active 
cortisol made available to them (see below) and to 
their ability to bind the steroid in normal and 
diseased states. In this connexion it is interesting 
to note the reduced requirements for cortisone of 
the Addisonian patient who has become accustomed 
to a low level of circulating cortisol. 


(B) CATABOLISM 


Wilson (1956) has studied in considerable detail 
the corticosteroid metabolites in urinary extracts 
from two male rheumatoid arthritics and found them 
to be different in a number of respects from similar 
extracts from healthy men. The significance of her 
findings has yet to be determined. It has also been 
reported that after the administration of | 1-desoxy- 
cortisol the pattern of the urinary metabolites differs 
as between rheumatoid arthritics and controls 
(Robinson, 1956). 


A study of the quantitative output of a number of 


urinary 17-KS in rheumatoid arthritis has not 
revealed any deviation from that of normal controls 
(Birke, 1954). 

The findings most relevant to rheumatoid arthritis 
will be those of corticosteroid metabolism within 
connective tissues. Joint cavities are connective 
tissue spaces, and a start has been made in studying 
the metabolism of cortisol injected into normal and 
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rheumatoid knees (Fairbanks and Wilson, 1956; 
Wilson, Fairbanks, Scialabba, McEwen, and Ziff, 
1956). A marked difference was found between the 
metabolites recovered from the rheumatoid knees 
and those recovered from the controls. It remains 
to be discovered whether this difference is specific 
for rheumatoid inflammation. 


The Effect of Pregnancy 


Is it a change in corticosteroid metabolism in 
pregnancy that brings relief to some pregnant 
rheumatoid arthritics ? 

The study of the physiological changes that occur 
in association with remissions and relapses in the 
pregnancies and puerperia of rheumatoid arthritics 
is of outstanding interest and is surely one of the 
most promising subjects for our study. 

What evidence is there of any increased output of 
cortisol during pregnancy ? 

The subject was expertly reviewed by Hills, 
Venning, Dohan, Webster, and Richardson (1954), 
and the conclusion was reached that there was no 
proof of an increased output of corticosteroids. 
From studies mentioned above it appears sound to 
assume that the amounts of cortisol metabolites 
appearing in urine as 17-KGS or 17(OH)CS do 
reflect quantitatively the adrenal output of cortisol, 
but the observations on which this assumption is 
based did not extend to the pregnant state. At this 
Centre, one pregnant rheumatoid arthritic was given 
cortisone acetate throughout pregnancy and on 
twenty occasions 24-hour specimens were collected 
and assayed for 17-KGS. On 100 mg. daily the 
recoveries ranged from 35 to 38 per cent. and on 
75 mg. from 34 to 45 per cent. These findings are 
within the normal range and so lend support to the 
assumption that the adrenal output of cortisol in 
pregnancy can be deduced from the urinary 
recoveries of 17-KGS or 17(OH)CS._ If the output 
of 17-KGS and 17(OH)CS in urine does reflect the 
adrenal output of cortisol in pregnancy what has 
been found? Assays made at this Centre show that 
there is an increase towards the end of pregnancy 
(Appleby and Norymberski, 1957), but not more 
than might be explained by the rising glomerular 
filtration rate of pregnancy (Evans, 1955; Sims and 
Krantz, 1956). (With a raised glomerular filtration 
rate more cortisol might have to be secreted to 
maintain the same blood level.) 

Even if this increased excretion of 17(O0H)CS does 
reflect an increase in available cortisol, it occurs too 
late in pregnancy to account for the remission in 
rheumatoid arthritis, and is in any case barely of 
sufficient magnitude to favourably affect even the 
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mildest case. (We have found that corticotropin 
therapy must raise the excretion of 17(0H)CS more 
than 50 per cent. to produce any beneficial effect 
in rheumatoid arthritis.) 


Plasma levels of ‘*17-hydroxycorticosteroids”’.— 
Here the position is entirely different. Early in 
pregnancy, when the remission in rheumatoid 
arthritis usually begins (Hench, 1949), the level rises 
considerably. It stays 200-400 per cent. above 
the average non-pregnant level till term, and then 
slowly falls to normal in the first 2 weeks of the 
puerperium (Bayliss, Browne, Round, and Steinbeck, 
1955; Gemzell, 1953; Robinson, Bernhard, Grubin, 
Wanner, Sewekow, and Silber, 1955). If this 
increase meant that 2 to 4 times as much cortisol was 
available for use one would expect a// pregnant 
rheumatoids to have major remissions and all 
pregnant women to have signs of an early Cushing’s 
syndrome by the ninth month. Study of the 
protein-binding of steroids (Eik-Nes, Schellman, 
Lumry, and Samuels, 1954; Daughaday, 1956) and 
of the disposition of steroids in body fluids (Abelson, 
Baron, and Toakley, 1955; Sandberg, Eik-Nes, 
Nelson, and Tyler, 1954) suggests that normally only 
some 5 per cent. of the plasma ‘“‘17-hydroxycortico- 
steroids’’ can freely diffuse into the tissues, and that 
the amount of free cortisol and free cortisone 
(physiologically active) that appears in the urine 
may be a measure of this available cortisol. 


What then is the output in the urine of free cortisone 
and cortisol during pregnancy ? 

De Courcy, Bush, Gray, and Lunnon (1953) esti- 
mated the amount in a small number of pregnant 
and non-pregnant women and found that the output 
was raised approximately 100 per cent. during 
pregnancy. That such a rise occurs has recently 
been confirmed in a larger series of pregnant women 
(Gray, 1957). This is consistent with the finding by 
bio-assay of raised levels of glycogenic steroids in 
the urine during pregnancy (Venning, 1946). 

Here then is a plausible explanation of the 
ameliorating effect of pregnancy in rheumatoid 
arthritis. The apparent disparity between the 
increase in non-diffusable protein-bound ‘‘17-hydro- 
corticosteroids’’ and that which is freely diffusable 
suggests that the nature of the proteins that bind 
cortisone and cortisol may change during pregnancy. 
There is a precedent for this type of change in the 
protein-binding of thyroxine during pregnancy. The 
relation of these changes to the rate of destruction 
of cortisol in pregnancy and certain disease states 
and to the hormone levels in the tissues, is being 
studied by a number of research groups. As yet 
no clear picture has emerged. The fact that altera- 
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tions in plasma protein can affect the levels 
tein-bound hormones calls for a study of the 
binding of cortisol in rheumatoid arthritis. 

There is some evidence that the plasma lcvel of 
corticosterone is raised during pregnancy (Vorris 
and Williams, 1953) and that the urinary excretion 
of aldosterone is increased (Martin and Mills, | 956). 
but neither corticosterone (Robinson, Wolfson, and 
Duff, 1952), nor aldosterone (Ward and Hench. 
1955), have been found of value in the treatment of 
rheumatoid arthritis. 


pro- 
)tein- 


Pregnancy in Addison’s Disease 


One of the reasons stated for our interest in the 
metabolism of corticosteroids was that the pregnant 
state favourably affected both rheumatoid arthritis 
and Addison’s disease. It would be reasonable to 
expect the Addisonian patient to deteriorate during 
pregnancy, because the disease is usually progressive 
and because pregnancy entails a considerable 
increase in metabolic activity. In consequence, any 
suggestion of improvement is of great interest. 
There are many references in the literature to the 
subject of amelioration of Addison’s disease during 
pregnancy (Kaiser, 1956; Christy, Wallace, and 
Jailer, 1955; Baulieu, Bricaire, and Jayle, 1956; 
Samuels, Evans, and McKelvey, 1943; Knowlton, 
Mudge, and Jailer, 1949; Migeon, Prystowsky, 
Grumbach, and Byron, 1956; Jailer and Knowlton, 
1950), but little recorded evidence in substantiation. 
Some authors may have in mind the increased 
survival of certain animals adrenalectomized during 
pregnancy. Crises in the puerperia (and not 
during labour) of Addisonian patients are empha- 
sized (Fitzpatrick, 1922; Richards, 1952; Sheldon, 
1945; Thorn, Dorrance, and Day, 1942), as is the 
evidence that pregnant Addisonian patients do 
better if allowed to go to term (Thorn and others, 
1942; Zwanenberg, 1945). The author has personal 
knowledge of a patient who developed Addison's 
disease and subsequently survived three pregnancies 
(without cortisone). In the second half of each 
pregnancy she felt and looked better in herself and 
her blood pressure was improved. She died sudden- 
ly 2 days after a normal termination of the third 
pregnancy. Autopsy revealed a right upper lobe 
pneumonia, tuberculous pyelonephritis, and tuber- 
culous destruction of both adrenals. Perkins (1932) 
described a patient who improved during pregnancy, 
and Samuels and others (1943) recorded a patient 
whose Addison’s disease relapsed after pregnancy. 
The issue has been complicated since the advent of 
cortisone therapy, but Kaiser (1956) has expressed 
the opinion that “the clinical course of Addison's 
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CORTICOSTEROID METABOLISM AND RHEUMATOID ARTHRITIS 


F disease which has been adequately stabilized by 


Pn 











cortisone therapy in the non-pregnant state is in no 


way adversely affected by pregnancy”’. 

If it is found that there is an increase in available 
cortisone and cortisol during pregnancy which is 
not dependent upon any increased activity of the 
adrenal cortex, it would tend to confirm the clinical 
evidence cited above. But this is just what the 
evidence of a raised urinary output of free cortisone 
and cortisol and a normal output of 17(OH)CS in 
pregnancy suggests. It has been shown that, in the 
adrenal-deficient pregnant woman, the output of 
biologically assayable glycogenic corticoids rises 
(Hills and others, 1954); it remains to be shown that 
the material assayed is in fact cortisone and cortisol. 
Evidence of a raised plasma level of ‘*17-hydroxy- 
corticosteroids’” in the pregnant Addisonian is 
conflicting (Jailer, Longson, and Christy, 1956; 
Baulieu and others, 1956). It is possible that the 
levels of both the free and protein-bound cortisone 
and cortisol could rise without there having been 
an increased production from the adrenal, since there 
is evidence that a great deal of cortisol can be 
reduced and disposed of before it has had a chance 
to affect the tissues generally. In fact, our assays of 
urinary 17(;OH)CS may reflect the share of the liver 
in cortisol metabolism more accurately than the 
share of the tissues. The low recoveries of urinary 
17(OH)CS after the intramuscular or intra-articular 


4 injection of cortisone acetate tend to confirm this 


(unpublished findings). 

If the relief of rheumatoid arthritis and the 
amelioration of Addison’s disease during pregnancy 
are due to an increased availability to the tissues of 
existing supplies of cortisol, why are not all patients 
relieved by pregnancy and why do not all Addisonian 
patients suffer from rheumatoid arthritis? The 
answer surely is that in rheumatoid arthritis there is 
a local factor as well as a humoral factor. The 
classical symmetrical involvement of all peripheral 
joints is the exception rather than the rule. Raising 
the local concentration of available cortisol may 
well enable the enzyme systems concerned to deal 
with the local breakdown. When the local defect 
is not too gross, it may be reversed. When it is too 
gross, further raising the levels of cortisol may 
interfere with other processes and add disease to 
disease. Before leaving this subject, it is of interest 
to note that rheumatoid arthritis may be unduly 
common in association with hypopituitarism (Sugar, 
1953; Shrock, Sheets, and Bean, 1951; Gallavan and 
Steegmann, 1937). At autopsy and in the hospital 
ward, rheumatoid arthritis is often overlooked unless 
it is severe or is being looked for, so it is noteworthy 
that Sheehan (1939), in reviewing his syndrome, 
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reported no less than thirteen of 96 cases as having 
“rheumatism of the knees’’. 


Corticosteroid Therapy 


The failure of cortisone to cure rheumatoid 
arthritis or even to do better than aspirin in the 
long run has led many to conclude that cortico- 
steroid metabolism is not concerned in any way with 
the manifestation of the disease. There are a 
number of observations that cast doubt on this 
conclusion. It is common knowledge that in many 
rheumatoid patients the inflammation will subside 
and the stiffness disappear on a dose of cortisone that 
has no measurable effect on inflammation induced by 
infectious agents or on inflammation of an allergic 
nature (e.g. tuberculin allergy). The fact that after 
some months this effect may be lost does not 
necessarily mean that the disease has broken through 
a non-specific anti-inflammatory process. It may 
mean that the cortisone is being destroyed before it 
reaches the site of the lesions. The orally-adminis- 
tered steroid must all pass through the liver before 
reaching the tissues. As it does so in a concentration 
well above physiological levels, it may well be that 
the liver’s ability to dispose of it increases with time. 
Two observations suggest this. One is that, if a 
patient has taken cortisone for a year or more and 
no longer appears to be deriving benefit from a dose 
of 75 mg., he will once more find relief if his dose 
is changed to an equivalent amount of delta-1 
cortisone (i.e. 15 mg. prednisone). With prolonged 
experience of this structurally different steroid, his 
clinical response may once more diminish. The 
other observation is that when therapeutic amounts 
of cortisol are infused directly into the systemic 
circulation (i.e. not the portal circulation) con- 
tinuously for several years, there appears to be no 
loss of clinical effectiveness (i.e. adaptation does 
not occur during prolonged stimulation of the 
adrenal cortex by corticotropin). Both these obser- 
vations have been made on groups of rheumatoid 
arthritic patients at this Centre and as yet neither 
has been substantiated in print. 


Summary and Conclusions 


Knowledge of the secretion of corticosteroids and 
of certain aspects of their deployment and meta- 
bolism has been reviewed in relation to rheumatoid 
arthritis. No evidence has been found to suggest 
that there is a qualitatively abnormal secretion by 
the adrenal cortex in the disease, though present 
knowledge of this subject is far from complete. 
Deductions as to the quantitative secretion of cortisol 
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are fairly firmly based. A study of the 24-hour 
secretion of cortisol (measured as total 17-hydroxy- 
corticosteroids in urine < 2:5) of 124 rheumatoid 
arthritic patients revealed neither a deficiency nor 
an excess. What it did reveal was that the disease 
does not constitute a ‘“‘stress’’ to the pituitary- 
adrenal system, since there was no correlation 
between disease activity (as measured by the 
erythrocyte sedimentation rate) and the output of 
cortisol. The question was therefore asked ‘“‘does 
this in itself constitute a defect of the disease’’, and 
the subject was considered in the light of the effects 
of adrenal stimulation therapy. 

Some of the deficiencies in our knowledge of the 
utilization and metabolism of the adrenocortical 
hormones were stated and it was concluded that, 
at the present time, various deviations from the 
normal could quite well go unnoticed. The abnor- 
malities that have been reported in the metabolism 
of corticosteroids in rheumatoid arthritics were 
noted and the need for further research to determine 
their significance was emphasized. Alterations in 
cortisol metabolism during pregnancy and in their 
relation to pregnancy remissions in rheumatoid 
arthritis, and the reported amelioration of Addison’s 
disease, were discussed. It was thought likely that 
the regression of signs and symptoms in pregnant 
rheumatoid arthritic patients was due to an increased 
availability of cortisol to the tissues and not to an 
increased output by the adrenal (or the products of 
conception). 

Finally, consideration was given to the significance 
of the failure of cortisone (or cortisol) favourably to 
affect the disease in the long run. It was concluded 
as the result of certain observations, that this failure 
did not exclude the notion that cortisol plays a part 
in the manifestations of the disease or that it is 
a humoral factor concerned in the pathogenesis of 
the disease. 

It has been assumed throughout that rheumatoid 
arthritis :s a single entity; this is customary since 
there is as yet no justification for any subdivision 
except on purely clinical grounds. Nevertheless, 
it may be surmised that in the purely local form the 
defect is essentially present in the tissues affected, 
whereas in the generalized form the humoral agents 
are more important. It is in this latter form that 
abnormalities in the deployment and metabolism 
of corticosteroids are most likely to be confirmed. 
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Le métabolisme des corticostéroides et 
V’arthrite rhumatismale 
RESUME ET CONCLUSIONS 

On a passé en revue ce qu’on sait sur la sécretion des 
corticostéroides et sur certains aspects de leur déploie- 
ment et métabolisme en rélation a l’arthrite rhumatismale. 
On n’a pas trouvé de preuve indiquant qu’il y aurait une 
secretion qualitativement anormale par l’écorce sur- 
renale dans cette maladie, mais nos connaissances 
actuelles de ce suiet sont loin d’étre complétes. Les 
déductions concernant la sécrétion quantitative d°hydro- 
cortisone ont une base assez ferme. Des études de la 
sécrétion d’hydrocortisone sur 24 heures (en fonction du 
chiffre total des 17-hydroxicorticostéroides dans l’urine 
multipli¢é par 2.5) chez 124 rhumatisants arthritiques 
nont révélé ni de deéficit ni d’excés. On en a appris, 
par contre, que la maladie n’ impose pas de “fatigue” 
au systeme surréno-pituitaire, puisqu’il n’y avait pas de 
correlation entre l’activité de la maladie (en fonction 
de la vitesse de sédimentation érythrocitaire) et le débit 
d@hydrocortisone. On s’est démandé alors “‘est-ce que 
ceci en soi-méme constitue un facteur morbide?”’ et on 
a considéré cette question a la lumiére des effets de la 
thérapie par stimulation surrénale. 

Aprés avoir relevé certaines lacunes dans nos con- 
naissances de l’utilisation et du métabolisme des hor- 
mones cortico-surrénales, on conclut qu’a _ présent 
certaines deéviations de la norme pourraient passer 
inapergues. On nota les anomalies relevés chez les 
rhumatisants arthritiques en ce qui concerne le méta- 
bolisme corticostéroide et on souligna la nécessité des 
recherches ultérieures pour déterminer leur importance. 
On discuta les altérations du métabolisme de hydro- 
cortisone pendant la grossesse a propos des rémissions 
chez des femmes atteintes d’arthrite rhumatismale et de 

maladie d’Addison. On pense que I’atténuation des 
signes et des symptémes chez les rhumatisantes enceintes 
Serait due a la disponibilité augmentée d’hydrocortisone 
au niveau des tissus et non pas a la production augmentée 
par la surrénale (ou par les produits de conception). 
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Finalement, on prit en considération la signification 
du fait que la cortisone (ou I’hydrocortisone) ne réussis- 
Sait pas a influencer favorablement la maladie a longue 
échéance. On conclut, a la suite de certaines observa- 
tions, que cet échec n’excluait pas la notion que I’hydro- 
cortisone joue un rdle dans les manifestations de la 
maladie et qu’elle soit un facteur humoral dans la patho- 
génie de la maladie. 

On a présumé ici que l’arthrite rhumatismale était 
une seule entité; on le fait d’usage puisque, pour le 
moment, des sous-divisions ne seraient justifiées que pour 
des raisons purement cliniques. Néanmoins, on peut 
bien concevoir que dans la forme purement locale le 
défaut se trouverait dans le tissu atteint, tandis que 
dans la forme généralisée les agents humoraux seraient 
plus importants. C’est dans cette derniére forme que 
les anomalies de déploiement et de métabolisme des 
corticostéroides pourraient bien se voir confirmées. 


El metabolismo de los corticoesteroides y la 
artritis reumatoide 


SUMARIO Y CONCLUSIONES 


Se revistaron neustros conocimientos respecto a la 
secreci6n de los corticoesteroides y a ciertos aspectos 
de su despliegue y metabolismo en relacion a la artritis 
reumatoide. No se encontraron pruebas de que en esta 
enfermedad la secrecioén por la corteza suprarrenal fuera 
cuantitativamente anormal, pero aun falta mucho para 
completar nuestros conocimientos sobre este sujeto. 
Las deducciones respecto a la secrecién cuantitativa de 
la hidrocortisona tienen una base bastante sdlida. La 
investigacioOn de la secrecién de hidrocortisona (medida 
por la cifra total de 17-hidroxicorticoesteroides x 2,5) 
por 24 horas en 124 enfermos con artritis reumatoide no 
revel6 deficiencia o exceso. Revelé, en cambio, que 
la enfermedad no impone una “‘fatiga’’ al sistema 
suprarreno-hipofisario, ya que no hubo correlaci6on entre 
la actividad de la enfermedad (medida por la velocidad 
de sedimentaciOn eritrocitaria) y la produccién de 
hidrocortisona. Se puso entonces la cuestién “‘con- 
Stituiria eso mismo un factor modrbido?’’ y se la con- 
sidero a la luz de los efectos de la terapia por estimulacion 
suprarrenal. 

Después de haber notado ciertas deficiencias en 
nuestros conocimientos acerca de la utilizacion y del 
metabolismo de las hormonas suprarrenales, se concluy6 
que en la hora actual ciertas deviaciones de lo normal 
pudieran pasar inadvertidas. Se notaron las anomalias 
encontradas en los artriticos reumatoides respecto 
al metabolismo corticoesteroide y se puso de relieve la 
necesidad de investigaciones ulteriores para determinar 
su significado. Se discutaron las alteraciones del meta- 
bolismo de la hidrocortisona durante el embarazo en 
relaciOn a las remisiones en mujeres con la artritis reuma- 
toide y con la enfermedad de Addison. Se cree que 
la regresiOn de los signos y sintomas en las embarazadas 
reumaticas se deberia a la mayor disponibilidad de 
hidrocortisona en los tejidos y no a la produccién mayor 
por las suprarrenales (0 por los productos de con- 
cepcion). 

Finalmente, se tomo en consideracion la significancia 
del hecho de que la cortisona (o la hidrocortisona) no 
pudiera influir favorablemente la enfermedad a termino 
largo. Se concluy6, a consecuencia de ciertas obser- 
vaciones, que este fracaso no excluia la nocién de que 
la hidrocortisona desempefiase un papel en las mani- 
festaciones de la enfermedad y de que fuese un factor 
humoral en su patogenesis. 
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Se postul6é aqui que la artritis reumatoide sea una sola 
entidad; es habitual de hacerlo, ya que, en la hora 
actual, subdivisiones se justifican solamente por razones 
puramente clinicas. Se puede concebir, sin embargo, 
que en la forma puramente local el defecto se encuentre 


en el tejido afecto, mientras que en la forma genera!,. da 
las agencias humorales tengan mayor importancia. fs 
posible que las anomalias de despliegue y de metabo!.«mo 
de los corticoesteroides se vean confirmadas en la forma 
generalizada. 
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HAND DEFORMITIES IN RHEUMATOID DISEASE 


D. A. BREWERTON 
From the Department of Physical Medicine, King’s College Hospital, London 


(RECEIVED FOR PUBLICATION FEBRUARY 1, 1957) 


This is a study of hand deformities in rheumatoid 
disease: their incidence, their causes, and their 
effects on function. Three hundred patients with 
this disease have been examined. 

There can be no doubt of the importance of hand 
deformities to the rheumatoid patient, nor of the 
importance of preventing hand deformities when 
treating this disease. Consequently it is surprising 
to find that there are few detailed accounts of these 
deformities in the literature. Ulnar deviation and 
its causes have been discussed at length (Fearnley, 
1951; Lush, 1952; Vainio and Oka, 1953). Some 
of the common tendon lesions have been described 
in detail (Edstrom, 1945; Kellgren and Ball, 1950; 
Snorrason, 1951; Harris, 1951; Ansell and Bywaters, 
1953). Contractures of the intrinsic muscles of the 
hand due to other causes have been described fully, 
but there have been few details of this condition as 
it occurs clinically in rheumatoid disease (Kestler, 
1949; Bunnell, 1953, 1955; Harris and Riordan, 
1954). Of the remaining deformities, most have 
at least been mentioned in the literature, but only a 
few have been described in detail with discussion of 
their causes. 

To place the prevention of hand deformities on a 
sound basis, it is essential to know more about the 
deformities that occur. The objects of this study 
were to find out the incidence of the permanent 
deformities occurring in the rheumatoid hand; and 
to discover which of these deformities were im- 
portant in everyday function. Whenever possible 
the causes of the deformities were recorded. 


Material 


The patients were a typical cross-section of those seen 
in hospitals. No special selection was made and the 
three hundred patients were seen as they attended King’s 
College Hospital and nearby hospitals in the South- 
East Metropolitan Region. Most of them were out- 


patients attending rheumatic clinics; a few were attending 
other departments 


for reasons unrelated to their 
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None 


rheumatic disease; fifteen were seen in the wards. 
was bedridden. 

The sex ratio, age at onset, and duration of disease are 
set out in Tables I and II. All age groups are repre- 
sented, except that, by chance, there were no men in 
whom the disease had started when under 20 years of 
age. Almost half of the patients were in the first 5-year 
period of disease, but after that period their numbers 
steadily decreased, because of the artificial selection of 
hospital out-patients. Presumably many in the later 
years no longer attend as they have improved; a few are 


.too disabled; and the rest have returned to the care of 


their general practitioners. Certainly those still attend- 
ing hospital late in their disease are likely to be more 
disabled than the average rheumatoid patient at this 
stage. 
TABLE I 
AGE AT ONSET 





Age at Onset 

















(yrs) Women Men Total 
10-19... ” 12 ie 12 
20-29... me 37 2 39 
30-39... oe 36 11 47 
40-49... - 52 20 72 
50-59... % 58 19 | 77 
60-69... - 30 11 41 
70-79 ld. i 6 4 | 10 
80-89... — 1 1 | y 4 
ees ee 68 300 

TABLE II 
DURATION OF DISEASE 
Duration of Disease Women Men Total 
(yrs) 

—1) 28 14 4) 
1-2 | 0-5 28 | 98 1440 424138 
2-5) 42] 12 | 54 | 

ed sa ee 46 4 | 60 
10-15. 39 5 | 44 
15-20 . 12 - 4 17 
20-25. 13 = 15 
Over 25 24 2 





Patients whose hands were normal were included in 
the series. 





Three men considered for this survey were excluded as 
they had ankylosing spondylitis with involvement of the 
hands. Also excluded were two women who had 
psoriatic arthropathy with joint involvement confined 
to the distal interphalangeal joints. Four other patients 
with the rheumatoid type of arthritis and psoriasis were 
admitted to the series. 

It must be stressed that the majority of patients were 
seen, for the purpose of this survey, at only one stage in 
the course of their disease. It was possible to follow 
only a few patients through a period when permanent 
deformities were developing. The incidence of various 
deformities are given in a later section of this paper. 
These figures must be interpreted with the understanding 
that many cases were of recent onset and had yet to 
develop their deformities, whereas others in whom the 
disease was of longer duration had such joint stiffness 
that the original deforming factors had become obscured. 


Examination 


A study was made of the thumb and fingers, and 
their function. The wrist was not examined in 
detail. 


Within the hand every structure was examined 


according to a detailed routine, that included 
individual scrutiny of each joint, tendon, and 
muscle. A search was made for contractures of the 


Fig. la.—Grip 1. 


Fig. 1c.—Grip 3. 


Figs 1 a-d. 


184 ANNALS OF THE RHEUMATIC DISEASES 


long flexors and extensors of the fingers wit!..y the 
forearm, and for involvement of their tendons 4t the 
wrist. 

Wrist function was tested only to establish ‘hat jt 
had no major effect on hand deformities. Record 
was kept of pronation and supination of the fore. 
arm, wrist movements, and clinical involvement of 
the tendons of the wrist flexors and extenso! 

The detailed examination was followed by tests 
of hand function to find out which deformities were 
most important. Four basic grips 
(Fig. 1). 


Grip 1 (Fig. /a).—To pick up and manipulate small 
objects it is essential to oppose the thumb and one of the 
fingers. The thumb must be capable of opposition, and 
the finger must be capable of flexion, particularly at the 
proximal interphalangeal joint. If this grip is impossible. 
the patient will be unable to do up buttons, sew, or pick 
up small objects. 


were used 


Grip 2 (Fig. /b).—The second grip is required fo 
turning keys or gas taps. Its basis is a strong grip 
between thumb and finger. Opposition of the thumb 
and finger are required as for Grip 1, but other factors 
are added. The joints of both thumb and finger must 
be stable; the intrinsic muscles must be strong; and pain 
must not be severe. 


Fig. 1b.—Grip 2. 





Fig. 1d.—Grip 4. 


Normal hand, using four basic grips. 
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Grip 3 (Fig. /c).—For using objects with a handle, 
such as a knife, the grip is complex, involving two 
separate processes. First there is a firm grip between 
the thumb, index, and middle fingers with all the require- 
ments of Grip 2. Then the handle is steadied by a grip 
between the ring and little fingers, and the thenar 
eminence or palm. This grip and related modifications 
are commonly used in daily activities. The point to 
realize is that the handle is held obliquely across the 
palm. This makes loss of flexion in the ring and little 
fingers a most important deformity of far greater 
functional significance than loss of flexion in the index 
and middle fingers. 

Grip 4 (Fig. /d)—A stronger grip is required for 
pulling on hand-rails or the firm use of a hammer. 
Without this grip it is almost impossible to board a 
bus unaided. Adequate abduction of the thumb is 
necessary to get the object into the palm of the hand, 
and then the fingers must flex at least so that they can 
act as a hook. Severe loss of flexion at the proximal 
interphalangeal joints makes this grip impossible and is, 
therefore, a serious disability as it prevents many activities 
useful to the arthritic. 

All the patients attempted these four grips, and, in 
addition, a few patients were observed at greater length 
while doing a representative series of everyday tasks. 


Natural History of Hand Deformities 


The early stages of rheumatoid disease are 
characterized by active inflammation of the joint 
structures, tendons, and intrinsic muscles. Usually 
this inflammation is mild and progression to de- 
formity is slow. The joints may be swollen, stiff, 
and painful. Tendon involvement may cause pain, 
“triggering”, and difficulty in active finger flexion. 
The intrinsic muscles may exhibit spasm that can be 
overcome only with difficulty. 

After weeks, months, or years, 
flammation usually becomes less. The joint swelling 
subsides, and the range of movement increases. 
Tendon lesions also improve, so that triggering may 
cease and active flexion return. Intrinsic muscle 
spasm usually disappears. 

This leaves a mixture of low-grade active in- 
flammation and permanent deformity; but in most 
patients the permanent deformities gradually assume 
greater importance, so that it is they and not the 
active inflammation that prevent function. The 
disability is then more stable although there may 
be super-added fluctuations in the activity of the 
disease. Usually function is better in this later 
stage, and progressive deterioration is the exception. 
In a few patients, the hands become normal both 
in function and on clinical examination. 

Permanent deformities may arise in the joints, the 
tendons, or the small muscles of the hands. Any 
joint may become restricted in range by involvement 


the active in- 
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joints. 
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of its own structures. Alternatively, stretching or 
destructive processes may lead to increased joint 
mobility in any direction. This includes rupture 
of ligaments, and subluxation or dislocation of 
Tendon lesions are common and may cause 
difficulty in active extension or flexion, even when 
the joints are mobile. The tendons may be dis- 
located, stretched, or ruptured. The _ intrinsic 
muscles may be weak; and they are often the site of 
contractures which hamper joint movement and 
may lead to joint deformity. 

The mixture of these deformities and deforming 
factors is capable of infinite variation so that two 
cases are seldom alike. It is only by analysing a 
large number of cases that any deformity is seen in 
all its guises, and patterns of development become 
apparent. 





Loss of Finger Flexion due to Joint Deformities 


Four sets of joints contribute to finger flexion: the 
carpo-metacarpal joints of the ring and little fingers, 
the metacarpo-phalangeal joints, the proximal inter- 
phalangeal joints, and the distal interphalangeal 


joints. Of these, the metacarpo-phalangeal and 
proximal interphalangeal joints are the most 
important. 


For everyday function, flexion is more valuable 
than extension. Also, flexion of the ring and little 
fingers is more important than flexion of the index 
and middle fingers. This is because the index and 
middle fingers function with the thumb, while the 
ring and little fingers are often expected to exert a 
stabilizing influence by compressing a handle against 
the palm or thenar eminence (Fig. Ic). 


The carpo-metacarpal joints of the ring and little 
fingers have only a small range of flexion and 
extension, but this small range is important for 
opposition and full flexion of these fingers. If 
flexion of these joints is abolished, it is usually 
impossible for the finger tips to reach the thenar 
eminence. 

In rheumatoid disease, the range of movements in 
these joints may be decreased or increased. It was 
decreased in 26 per cent. of the patients, with 
ankylosis in 12 per cent. Fortunately, this anky- 
losis caused little disability as it was usually in a 
flexed position. Sometimes it was in a position 
considerably more flexed than is normally possible, 
and this was an asset if other finger joints were 
unable to flex fully. Almost invariably, ankylosis 
of the carpo-metacarpal joints was associated with 
ankylosis of the wrist. The range of movement was 
increased in 26 patients (9 per cent.), and in a few 
flexion was possible to two or three times the normal 
range. This was a considerable advantage. 
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The metacarpo-phalangeal joints normally flex to 
90°, with the little finger flexing 15° more than this, 
and the index finger 15° less. Even a few degrees 
loss of flexion is important in the ring and little 
fingers. By contrast, a 30° loss of flexion in the 
index and mic‘dle fingers usually has little effect on 
function unless there is also loss of flexion in the 
interphalangeal joints. 

A 10° loss of flexion in one or more fingers was 
found in 37 pei cent. of the patients (Table III), but 
in 10 per cent. this was confined to the index and 
middle fingers and had virtually no effect on function. 

An increased range of flexion at the metacarpo- 
phalangeal joints was seen in nine patients (3 per 
cent., Table III). All of them had dislocation or 
severe subluxation of these joints, and all but one 
also had ulnar deviation. This increased flexion is, 
of course, an asset and explains the excellent 
function in some patients whose deformities look 
severe. 





























TABLE III 
DEFORMITIES IN METACARPO-PHALANGEAL JOINTS 
OF FINGERS 

Deformity | Percentage 
Loss of Passive Extension (Less than 170°) .. ea 22 
Loss of Passive Flexion (More than 10° Loss) = 37 
Increased Range of Extension ne +“ a 2 
Increased Range of Flexion .. we - ae 3 
Ulnar Deviation = ms =e “i raf 27 
Radial Deviation = ” es - ee) 0-3 
Anterior Subluxation .. i“ a a oe 20 
“Normal” — a ea sa “ ne 42 





The proximal interphalangeal join:; normally flex 
to beyond 90°. A few degrees of flexion loss is 
usually well tolerated. What makes this type of 
deformity important is the severe flexion loss that 
may occur (Fig. 2). Again, the effe :t on function 
depends on the fingers involved. 1% 4e importance 
of the ring and little finge ‘ deformitie.. is best judged 
by the ability to hold a knife with a thin handle. 
The critical angle is 120°, or inabilit: to flex to that 
angle usually means that tl > knife cai.not be gripped 
firmly. The index and middle fingers can pick up 
and handle small objects w. h the help of the thumb, 
provided that the proximal interphalangeal joints in 
these fingers can flex to 135°. Severe loss of flexion 
in all the joints may preve the gripping of large 
objects such as a hand-rail or a crutch. 

35 per cent. of the patients were unable to flex all 
their proximal interphalangeal joints to 90°. All 


grades of flexion loss were seen and it was con- 
sidered to be severe in 14 per cent. 
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Fig. 2.—Severe loss of flexion at proximal interphalangeal joints 
resulting in feeble grip. This patient is fortunate in having ; mobile 
thumb. 


The principal cause of flexion loss is rheumatoid 
involvement of the joints themselves but two other 
contributory factors were seen. Hyperextension of 
these joints (page 189) may lead to severe flexion 
loss, and the joints may even become fixed in hyper- 
extended positions (Fig. 5b). Lack of treatment in 
the early stages may also play a part, although its 
importance is difficult to estimate. One unfortv- 
nate woman had had both hands bandaged to long 
splints for 9 months, without physiotherapy to 
maintain the joint range. As a consequence all 
the metacarpo-phalangeal and interphalangeal joints 
of both hands had become ankylosed in an extended 
position. 


The distal interphalangeal joints lose their ability 
to flex about as often as the proximal joints, but 
function is seldom affected and the deformities 
usually pass unnoticed. 


Loss of Finger Extension due to Joint Deformities 


Loss of extension of the fingers is not as disabling 
as loss of flexion, unless it is severe. Hovever, it 
may make it impossible to hold a large object, such 
as a glass tumbler or even a hand-rail. 

The metacarpo-phalangeal and proximal inter- 
phalangeal joints contribute most to extensicn. 
Loss of extension of the carpo-metacarpal and distal 
interphalangeal joints was found to have little 
effect on function. 


The metacarpo-phalangeal joints can normally be 
extended to beyond 180°, and in some people to 
240°. 

Fixed flexion must be marked to affect function, 
and in only 4 per cent. was it impossible to extend all 
the metacarpo-phalangeal joints beyond 135. 
Lesser degrees of extension loss were common, 
22 per cent. being unable to extend all their fingers 
to 170° (Table III). One patient had severe fixed 
flexion of all his fingers making his hands virtually 
useless. 
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Hyperextension of these joints is not a feature of 
rheumatoid disease, apart from occasional cases 
with gross joint destruction confined to one or two 
joints (2 per cent. of patients). 

The proximal interphalangeal joints 


normally 
extend to 180°. Only 15 per cent. of patients failed 
to extend all their proximal interphalangeal joints to 
160° or beyond. Severe flexion deformities were 
uncommon. 

As with flexion of these joints the principal cause 
of extension loss is rheumatoid involvement of the 
joints, but the incidence of this deformity depends 
to a certain extent on the treatment given during the 
early stages. Three patients were quite clear in 
their own minds about the onset of their difficulty, 





) being seen in 43 per cent. 


for, during an episode of acute joint inflammation, 
short plaster splints had been applied with the 
fingers curled over the ends of the splints. The 
result had been permanent, severe fixed flexion 
deformity of the proximal interphalangeal joints. 
A totally different cause of fixed flexion was con- 
genital flexion deformity of the little finger. Eight 
patients had mild degrees of this condition until 
rheumatoid disease involved their hands and turned 
a mild deformity into a severe one. 


Ulnar Deviation at the Metacarpo-Phalangeal Joints 

Ulnar deviation of the fingers has always attracted 
attention, so that when it occurs it is often regarded 
as the major deformity in the joints involved. In 
fact, it is often associated with anterior subluxation 
or dislocation of the joints, lateral dislocation of 
extensor tendons, and other deformities that have 
more important effects on function than the devi- 
ation itself. Ulnar deviation is unlikely to be a 
serious disability unless there is associated loss of 
flexion in the metacarpo-phalangeal joints. The 
instability in a medial (ulnar) direction may weaken 
stips between thumb and index finger (Fig. 10), 
but for this the deformity must be marked and even 
then the resulting disability is usually mild. The 
most important feature of ulnar deviation is its 
effect on appearance. 

There is another reason for studying ulnar 
deviation in some detail, and that is our failure to 
understand its cause. 

Incidence.—82 patients (27 per cent.) had ulnar 
deviation (62 women and 20 men). 

Duration of Disease.—Usually, ulnar deviation 
does not develop early in the disease, except for a 
minor deviation which may be reversible. Of the 
patients in the first 5-year period of disease, only 
} 9 per cent. had ulnar deviation, and in most it was 
‘mild. After that period it was much more common, 
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Distribution—Ulnar deviation was bilateral in 
42 patients, involved the right hand only in 24, and 
the left hand only in sixteen. 

The medial fingers were more frequently involved 
in the process than the lateral fingers, and with few 
exceptions they were more severely i=volved. This 
applied equally to the distribution of ulnar devi- 
ation, anterior subluxation, and tendon dislocation. 
In eight patients the little finger alone was involved. 
Apart from its greater tendency to e involved, the 
little finger was often deformed in a way that is 
unique, for it alone is capable of true ulnar 
dislocation. 


Anterior Subluxation or Dislocation—This was 
found combined with ulnar deviation in 44 of the 
82 patients. This association does not occur 
because one condition is a complication of the other, 
for the two usually develop together. They should 
not be considered as two separate processes, for in 
this group of patients the subluxation is in an 
antero-medial direction from the start (Fig. 3, over- 
leaf). 

It is valuable to distinguish this group in which 
subluxation is partly in an anterior direction, because 
it includes most of the cases with severe ulnar 
deviation. When seen early in the course of the 
disease, mild ulnar deviation is more likely to 
progress to an unsightly deformity if there is also 
anterior subluxation. But, even if a severe and 
unsightly deformity develops, the function of the 
hand may be excellent, because the range of joint 
flexion is usually maintained or actually increased. 

When anterior subluxation is present, both it and 
the ulnar deviation usually become worse when the 
metacarpo-pha angeal joints are flexed actively. 
This was demc..istrated very clearly in two patients, 
for in them no abnormality was noted except during 
active flexion. As the fist was clenched, sudden 
anterior subluxation occurred and was followed by 
marked ulnar -‘eviation as the grip was tightened. 


Dislocation .f Extensor Tendons to the medial 
side of the meiacarpo-phalangeal joints was seen in 
fifty of the $2 patient; with ulnar deviation. 
Snorrason (19°!) suggest d that this was one cause 
of ulnar deviation, but subsequent authors have 
disagreed, on the groui ds that it occurs only in 
patients with severe ulna: deviation (Fearnley, 1951). 
In the present series, tendon dislocation was seldom 
a primary cause of uln deviation, and was usually 
considered to be a complication of ulnar deviation 
due to other causes. however, three patients gave 
a clear history of sudden episodes which must have 
been due to spontaneous tendon dislocation. These 
episodes were followed immediately by the onset of 





oe 
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Fig. 3.—Two patients with similar deformities at different stages. 


Four basic abnormalities are seen in the more deformed hand 


anterior subluxation and ulnar deviation of metacarpo-phalangeal joints, lateral dislocation of extensor tendons, and flexion of carpo- 
metacarpal joints of ring and little fingers. 
In the less deformed hand, mild anterior subluxation and ulnar deviation have developed together, especially in the little finger 


ulnar deviation in the affected fingers. The dis- 
location of tendons usually starts in the little finger 
and spreads to involve the more lateral fingers. It 
is unusual to find dislocation of a lateral tendon 
without all the more medial tendons being dis- 
located. Occasionally, however, ulnar deviation is 
surprisingly marked in the middle or index fingers, 
and this is always associated with tendon dislocation 
confined to those fingers. Under these circum- 
stances the tendon dislocation is probably play- 
ing a primary role in the production of ulnar 
deviation. 

What is more important is that tendon dis- 
location usually aggravates pre-existing ulnar 
deviation. The pull of the tendons is no longer 
along the line of the fingers, so that active extension 
of the metacarpo-phalangeal joints leads also to 
increased ulnar deviation. In addition, the dis- 
located tendons may be inefficient in their normal 
task of active extension. This was seen in approx- 





imately one-third of the patients with dislocated 
tendons (Fig. 4). 





Fig. 4.—Lateral dislocation of extensor tendons preventing active 

extension in presence of full passive range of metacarpo-phalangeal 

joints. Full active extension of the middle finger was possible if the 

ulnar deviation was corrected passively and the dislocated tendon 
replaced. 
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HAND DEFORMITIES IN 


Contractures of the Intrinsic Muscles of the Hand. 
__These contractures probably contribute to the 
development of ulnar deviation, but it is difficult to 
know how important they are. In half the patients 
with ulnar deviation, joint stiffness made it im- 
possible to test adequately for the presence of muscle 
contractures. But nineteen of the remaining forty 
patients had clearly demonstrable contractures, and 
in some, at least, these contractures probably con- 
tributed to the development of ulnar deviation. 
Three patients were particularly interesting, for 
there seemed little doubt that muscle contractures 
were a primary cause of their ulnar deviation. One 
man first attended with a minor tenosynovitis of the 
extensor tendons. There was no clinical or radio- 
logical evidence of joint involvement, but 8 months 
later intrinsic muscle contractures developed in both 
hands. These increased rapidly in severity, and 
were followed by ulnar deviation and mild anterior 
subluxation. Only then was there mild swelling of 
the metacarpo-phalangeal joints. 

Flexion and Extension of the Metacarpo-Phalangeal 
Joints—Loss of passive flexion associated with 
ulnar deviation affects function far more than the 
ulnar deviation itself, but fortunately the incidence 
of flexion loss is no higher than among patients 
without ulnar deviation. Increased flexion was 
seen in eight of the patients with both ulnar deviation 
and anterior subluxation. This was usually an 
important asset, as it helped to compensate for 
stiffness in the interphalangeal joints. 

By contrast, half the patients with ulnar deviation 
had loss of passive extension of their metacarpo- 
phalangeal joints, so that extension loss was more 
common than in the absence of ulnar deviation. 

Summary.—The cause of ulnar deviation is still 
not understood fully, although it appears to be due 
to several different factors. In the normal hand, 
there is a greater range of finger movement in an 
ulnar than a radial direction; and most hand grips 
tend to increase ulnar deviation. Rheumatoid 
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joints undoubtedly contribute to both ulnar devi- 
ation and anterior subluxation of these joints. 
Furthermore, intrinsic muscles contractures and 
lateral dislocation of tendons have been seen to be 
primary causes in a small number of patients. The 
problem is to know how much each of these factors 
contributes to the development of ulnar deviation. 


Radial Deviation at the Metacarpo-Phalangeal Joints 


One patient had the unusual deformity of radial 
deviation. Although she had had the disease for 
20 years, little joint destruction had taken place, and 
the outstanding features were marked contractures 
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of the intrinsic muscles, hyperextension of the 
proximal interphalangeal joints, and radial deviation 
in the left hand. It is probable that the deviation 
was due to the muscle contractures, but no reason 
was found for its radial direction. 


Anterior Subluxation of the Metacarpo-Phalangeal 
Joints 


Anterior subluxation combined with ulnar devi- 
ation has already been described, and was seen in 
44 patients. It was also seen without ulnar devi- 
ation in fifteen patients, but in them it was usually 
mild. 


Hyperextension of the Proximal Interphalangeal Joints 


Although extension of the proximal inter- 
phalangeal joints is normally limited to 180°, a few 
people can hyperextend their fingers. In this 
series, hyperextension of one or more fingers was 
seen in 13 per cent. of the patients (Fig. 5). The 
effect on function ranged from negligible to pro- 
found. The commonest difficulty was seen in 
attempting voluntary flexion. Even when full 
passive joint range was possible, the initiation of 
voluntary flexion from the hyperextended position 
was often hesitant and jerky. But the greater 
problem is the severe loss of passive flexion that 
may develop. The joints may even become fixed in 





Fig. 5a.—A mild hyperextension deformity in a patient who had 
clearly-demonstrable intrinsic muscle contractures. 
Fig. 5b.—A severe hyperextension deformity. probably due to 
intrinsic muscle contractures. The contractures could not be 
demonstrated clinically as the proximal interphalangeal joints were 
fixed in hyperextended positions. 
Note flexion of distal joints and ulnar deviation of metacarpo- 
phalangeal joints. 
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a hyperextended position. This is a catastrophe, 
for normal grip is then impossible however good the 
range of the other joints may be. 

This is another deformity of which the cause is not 
fully understood. Occasionally it starts as a mild 
congenital condition and is aggravated by rheuma- 
toid involvement. But the majority are probably 
due to contractures of the intrinsic muscles of the 
hand (see page 191). 


Instability of Interphalangeal Joints 


Very occasionally gross destruction of a single 
joint had led to general instability, or to lateral 
instability in either direction. No case seen in this 
series could be described as having “arthritis 
mutilans’’. 

Thumb Joints 


The deformities occurring in the thumbs are 
seldom striking at first sight, but they are common 
and may have a profound effect on function. 
68 per cent. of the patients had one or more signifi- 
cant deformities in their thumbs. 


Rotation of the Thumb.—This is a complex process, 
taking place in both the carpo-metacarpal and 
metacarpo-phalangeal joints. Internal rotation is 
an essential part of opposition of the thumb and is 
necessary for the efficient handling of small objects. 
In 32 per cent. of the patients, rheumatoid involve- 
ment of one or both of these joints caused 30° or 
more loss of internal rotation. This meant that 
the more sensitive part of the thumb pad was not 
used, and also that it was difficult to pick up small 
objects, such as a sixpence. When the deformity 
was more severe, Opposition was impossible, and 
the patient gripped objects by adducting the un- 
rotated thumb forcibly against the index finger—the 
“adduction grip’’. This is a practical grip for many 
purposes but it lacks strength and is relatively clumsy. 


Adduction of the Thumb.—lf an “‘adduction grip” 
is to be used successfully, adduction of the carpo- 
metacarpal joint must be full. But in 11 per cent. 
of patients the thumb could not be adducted to 
within 10° of the index finger. This by itself would 
not have been a great disability but unfortunately it 
was almost always associated with restricted 
rotation. The two deformities combined interfered 
considerably with grips between thumb and finger. 


Abduction of the Thumb.—The handling of larger 
objects calls for abduction of the thumb (Fig. 1d). 
In 4 per cent. of patients abduction from the index 
finger was limited to less than 30°. This made it 
difficult or impossible to hold a hand rail or crutch. 

Flexion and Extension of the Metacarpo-Phalangeal 
Joint.—There is little that is striking about the 
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flexion and extension of this joint. The te; 
is for the joint to be limited in range, and to b 
in a semi-flexed position. 


Lateral Instability of the Metacarpo-Phal. 
Joint.—This was seen in as many as 42 per cent, of 
the patients. In many of these the deformity was 
mild, but in 9 per cent. there was lateral instabilit, 
of 45° or more (Fig. 6). Occasionally, the onset 
had been sudden and had followed minor trauma, 
but more often it had been a gradual process, 
unnoticed by the patient. 


ency § 
held § 


zeal 








Fig. 6.—Lateral instability of metacarpo-phalangea! joint of right 
thumb. 


The functional significance of this deformity 
depends largely upon the ability to oppose the 
thumb. If this is normal, a firm grip is possible 
despite the lateral instability. But when opposition 
is restricted and an “adduction grip” is used, 
lateral instability may make the grip weak and even 
impossible. The most pernicious combination of 
deformities (loss of internal rotation, loss of adduc- 
tion, and lateral instability of the metacarpo- 
phalangeal joint) was seen in thirteen patients. 


Flexion and Extension of the Interphalangeal 
Joint—As with the metacarpo-phalangeal joint, 
the range of flexion and extension of the inter- 
phalangeal joint was not remarkable. It tended to 
be restricted, and usually the joint was in a neutral 
or hyperextended position. 

The only notable feature is that hyperextension 
instability occasionally arises from joint destruction, 
or from flexor tendon degeneration or rupture. The 


effect on normal grip is obvious, but the patients 
avoid this and use a “proximal adduction grip’, 
holding objects between the proximal phalanx of 
the thumb and the metacarpal of the index finger. 


Re etl id 
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Laieral Instability of the Interphalangeal Joint.— 
This was seen in 6 per cent. of the patients. Occa- 
sionally the instability was so marked that the 
handiing of small objects was impossible. 


Intrinsic Muscles of the Hand 


Weakness of Intrinsic Muscles—The assessment 
of muscle strength in the rheumatoid hand is not 
simple, and consequently little can be said of its 
importance in the development of deformities. 
Wasting and weakness inevitably occur through 
disuse and rheumatoid involvement, but pain so 
inhibits muscle contraction that tests of strength 
are always unreliable. Also joint stiffness and 
deformity often mean that the muscles are working 
at a considerable disadvantage and appear to be 
weaker than they are. 

In the past, intrinsic muscle weakness has been 
used to explain most of the deformities that occur 
in the hand, and the main en griffe of intrinsic 
paralysis has entered at least one text-book to 
represent the typical deformity of rheumatoid 
arthritis. This latter deformity was not seen, and, 
as far as could be ascertained, muscle weakness 
seemed to contribute little to the development of 
other deformities. 

On the other hand, the effect of weakness on 
function is undoubted, for any grip depends on the 
intrinsic muscles for strength. This is particularly 
true if the joints are not stable. For instance, when 
there is ulnar deviation of all the fingers, the grip 
between thumb and index finger may depend to a 
considerable extent on the strength of the first 
dorsal interosseus muscle. 


Spasm and Contracture of Intrinsic Muscles.— 
Orthopaedic experience of traumatic cases during 
the second world war brought to prominence a 
characteristic deformity due to contractures of the 
intrinsic muscles of the hand. Ischaemia particu- 
larly may cause contracture of these muscles, in the 
same way that it causes Volkmann’s contracture of 
the muscles of the forearm. The resulting deform- 
ity, when fully developed, consists of fixed flexion of 
the metacarpo-phalangeal joints, hyperextension of 
the proximal interphalangeal joints, and flexion of 
the distal joints. Similarity between this deformity 
and certain deformities due to rheumatoid disease 
led Bunnell (1953, 1955) and others to suggest that 
“intrinsic contractures’’ were common deforming 
factors in the rheumatoid hand. 

Unfortunately this is a very difficult factor to 
assess. It is undoubtedly important, but just how 


important it is impossible to say. 
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Tests.—There are two ways of demonstrating spasm or 
contracture of these muscles (Fig. 7). As their action is to 
flex the metacarpo-phalangeal joints and to extend the 
interphalangeal joints, their length can be estimated by 
attempting passive extension of the metacarpo-phalangeal 
joints while the interphalangeal joints are held in a flexed 
position. In these circumstances, the metacarpo- 
phalangeal joints can normally be extended to 180°. 
If this is not possible, the intrinsic muscles are con- 
sidered to be in spasm or contracted, provided that the 
fault does not lie in the joint itself. The alternative 
method of testing is to hold the metacarpo-phalangeal 
joint in an extended position, and then to attempt passive 
flexion of the interphalangeal joints. If this flexion is 
restricted by contracture of the intrinsic muscles, 
allowing the metacarpo-phalangeal joint to flex should 
result in an increased range of flexion in the inter- 
phalangeal joints. It is advisable to use both of these 
tests, but the joints must be reasonably mobile for either 
test to be performed. 





Fig. 7.—Two tests for contractures of intrinsic muscles of the hand. 

When the interphalangeal joints are held flexed, the metacarpo- 

phalangeal joint cannot be extended; when the metacarpo-phalangeal 

joint is held extended, the interphalangeal joints cannot be fully 
flexed 


In the first 3 years of disease most muscle shortening 
is due to spasm. The term “‘spasm”’ is used for three 
reasons: (i) the shortening may be overcome with 
careful coaxing; (ii) it varies with fluctuations in the 
activity of the disease process; (iii) in a few patients 
it has been seen to disappear within a few days after 
starting cortisone therapy. 
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This spasm may be seen many years after the 
onset, but in general it is a feature of the early 
stages. With time, the shortening becomes firm 
and constant, presumably representing the develop- 
ment of fibrous contracture. The most important 
fact is that there may be a period of one or more 
years between the onset of the shortening and the 
deformities that it may cause. During this period 
prevention should be possible. 

It is probable that rheumatoid involvement of the 
muscles themselves is primarily responsible for both 
spasm and contracture. The pathological changes 
within the intrinsic muscles of the hand have been 
described by Kestler (1949). 

In this series, 38 patients (13 per cent.) had 
clinically demonstrable intrinsic muscle spasm or 
contractures. Their presence bore no relation to 
the activity of the disease process in the joints or 
tendons, and could never be predicted without 
examining the muscles themselves. Of two other- 
wise similar hands, one might have marked con- 
tractures and the other none at all. 

The deformities theoretically most likely to be 


TABLE IV 


INCIDENCE OF INTRINSIC CONTRACTURES IN 
ULNAR DEVIATION AND HYPEREXTENSION 

















DEFORMITIES 
. | Incidence of Intrinsic 
Deformity Contractures 

Ulnar Deviation at Metacarpo- | Present a a 21 
phalangeal Joints | Absent : , 19 

| Impossible to Test 42 

| —_ . . @ 

Hyperextension of Proximal Present be aes 14 
Interphalangeal Joints Absent : ; 10 
Impossible to Test 14 

| Total .. .. 38 
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caused by these contractures are ulnar deviatior and 
anterior subluxation of the metacarpo-phalar gea| 
joints, and hyperextension of the proximal i iter. 
phalangeal joints. The difficulty in assessmeiit js 
that, once these deformities are established, 
usually impossible to demonstrate the presence « 
contractures (Table IV). 

Ulnar deviation and anterior subluxation appear 
to be the direct result of intrinsic contractures in a 
small proportion of patients. In many more there 
is a less definite relationship. It is probable that 
these contractures are important deforming factors. 
but it needs a survey lasting several years to prove it, 

Hyperextension of the proximal interphalangeal 
joints is more clearly related to intrinsic contrac- 
tures. Three patients seen 3 years ago. with 
intrinsic spasm have since developed hyperextension. 
There is also a relationship between the fingers with 
intrinsic contractures and the presence of hyper- 
extension deformities. On the other hand, there 
are a few patients with definite hyperextension 
deformities and no evidence of intrinsic contractures. 


t is 
the 


Tendons 


Of the 300 patients in this series no less than 193 
(64 per cent.) had clinically demonstrable tendon 
lesions (Table V). 


Trigger Fingers—Rheumatoid involvement of the 
flexor tendons may cause “‘trigger”’ fingers. Flexion 
of the finger is normal, but from time to time active 
extension becomes impossible, and the finger must be 
straightened passively with help from the other 
hand. The pathological changes, described by 


Kellgren and Ball (1950), consist principally of 


thickening of the tendons with small masses on the 
surfaces of the tendons. These interfere with the 
movement of the tendons beneath the transverse 
bands that encircle them in the palm. 


TABLE V 
INCIDENCE OF TENDON LESIONS 





Tendon Lesion 


Number of Patients 





| “Trigger Finger” 








| Loss of Active Flexion due to Tendon Lesions - os st 4 - 28 | 113 
Minor Flexor Dysfunction due to Tendon Lesions. ae - ag a 38 | 
Flexor Tendons Tenosynovitis at Wrist . e ot a 26 
Rupture 3 
Incomplete Rupture 4 
Stenosing Tenovaginitis of Thumb .. a tg a a “ oe 2 
Tenosynovitis at Wrist ine 49 
Extensor Tendons Lateral Dislocation 50 
Rupture 14 
Guasaantete Rupture .| 16 
With Flexor Tendon Lesions 127 
Total Number of Patients With Extensor Tendon Lesions 107 
With either Flexor or Extensor Tendon Lesions 193 
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As this symptom is easily recognized and clearly 
described by the patients, the opportunity was taken 
to study the natural history of this complaint 
retrospectively. 

101 patients (34 per cent.) had experienced this 
symptom at some time. It was twice as common 
among the women as among the men. 

Table VI shows the incidence in different fingers. 
In most patients one or two fingers only were 
involved, but in seven patients all the fingers in one 
hand would become fixed in a flexed position 
simultaneously. 


TABLE VI 
DISTRIBUTION OF “TRIGGER” FINGERS 





Hand Right Left 
Thumb 7 ae da _ 6 5 
Index Finger ia ‘a ae 24 12 
Middle Finger no ae ee 48 31 
Ring Finger .. me Ae ae 32 23 
Little Finger .. re ag c 15 16 
a os 125 87 





Usually this symptom had started within the first 
6 years of the disease. It was not uncommon as a 
presenting symptom, but on the other hand it had 
started as late as 30 years after the onset. 

In the majority, spontaneous resolution had 
occurred within 6 months; others had lost this 


) symptom because they became unable to flex their 


fingers sufficiently to elicit the symptoms; and a 
very small number had continued to “trigger”? even 
for 20 or 30 years. 

The disability due to triggering is very variable. 
It may occur several times a day; or only occasion- 
It usually occurs during activities requiring 
repeated flexion such as peeling potatoes; but it may 
occur only when the hand is relaxed. It may be 
transitory and painless; or the patient may learn 
never to flex her fingers for fear of pain. It often 
Causes patients to drop things. Rarely the finger 
may remain fixed in a flexed position for hours and 
may have to be manipulated by a doctor. 

There was no relationship between a history of 
triggering and any permanent joint deformity. 
Tendon lesions may cause minor degrees of per- 
sistent flexion of the fingers (Ansell and Bywaters, 
1953), but no case was seen in which significant, 
permanent flexion deformity could be ascribed to 
this cause. The incidence of permanent flexion 
deformity was not increased in those who gave a 
history of triggering. 





















































RHEUMATOID DISEASE 193 


Loss of Active Finger Flexion due to Tendon 
Lesions.—In addition to triggering, tendon lesions 
may cause loss of active finger flexion in the presence 
of a full and completely painless range of joint 
movement (Fig. 8). Kellgren and Ball (1950) state 
that this is due to the impaction of large nodules on 
the tendons between the transverse bands. 





Fig. 8.—Flexor tendon lesion preventing active finger flexion despite 
presence of full, painless passive range of joint movement 


This phenomenon is easily missed unless sought 
specifically. Often only one finger is involved, and 
the patient gets into the habit of overlapping with 
an adjacent finger or thumb, thereby flexing the 
affected finger passively and concealing the loss of 
function. 

28 patients (9 per cent.) were found to have this 
disability. The index, middle, and ring fingers were 
affected equally. 

Most of these patients also had trigger fingers, 
and it was usual for them to complain only of the 
triggering in the other fingers. They recognized the 
flexion loss when it was demonstrated but it was 
seldom the cause for spontaneous complaint. 
Occasionally active flexion loss can be produced by 
repeated flexion of a trigger finger. The two 
conditions are obviously related. 

Unlike triggering, active flexion loss is frequently 
permanent. It is also more likely to disturb function 
by interfering with grip. 


Minor Flexor Dysfunction due to Tendon Lesions. 
—A test for assessing the function of the flexor 
digitorum sublimis and its tendon (Apley, 1956) 
proved most useful for detecting minor flexor 
tendon lesions. 


Test.—All the fingers except that to be tested are held 
in a position of full extension. In most normal people 
this immobilizes the flexor digitorum profundus to all 
the fingers. Active flexion of the free finger, which is 
the one being tested, then takes place at the proximal 
interphalangeal joint and is due to sublimis action. If 
the tendons are involved, active movement may be 
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hesitant, jerky, or impossible, despite full passive joint 
range. It should be appreciated that independent 
action of the sublimis tendon of the little finger is often 
impossible in normal people. — 


This test provided evidence of tendon lesions in 
34 patients (11 per cent.). Many of these gave a 
history of triggering, and presumably the patho- 
logical changes are similar in the two conditions. 

It is difficult to assess the effect of these minor 
lesions on everyday function. Probably it is slight, 
but three patients demonstrated clearly an unusual 
disability when picking up small objects. Normally 
these are gripped between the opposed thumb and 
a partially-flexed index finger. But in these patients 
movement of the flexor tendons of the index finger 
was erratic when the finger was partially flexed. As 
a result the finger was virtually uncontrollable when 
attempting this grip, and the hand was useless for 
sewing, doing up buttons, and picking up small 
objects. 


Swelling at the Wrist due to Tenosynovitis—The 
diagnosis of tenosynovitis at the wrist is often 
uncertain and always subject to personal inter- 
pretation. 23 per cent. of the patients were con- 
sidered to have tenosynovitis of one or both wrists. 
This had little influence on finger or thumb function, 
but in a few, with minimal joint involvement, 
movement of the digits caused more pain at the 
site of the wrist swelling than in the joints that were 
moving. 


Stenosing Tenovaginitis of the Extensor Tendons 
to the Thumb.—This was seen near the radial 
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styloid in two patients, both of whom were it: the 
early stages of disease. 


Spontaneous Rupture of Tendons.—Previous 
accounts of spontaneous rupture of tendons jp 
rheumatoid disease have suggested that it is un- 
common (Harris, 1951). In this series, seventeen 
patients had between them 23 ruptured tendons that 
could be demonstrated clinically (Fig. 9). 





Fig. 9.—-Spontaneous rupture of extensor tendons 


Table VII shows which tendons were most 
commonly involved. All but three were extensor 
tendons. Despite a careful search, rupture of 
flexor digitorum profundus was seen only once. It 
is difficult to be certain about flexor digitorum 
sublimis. On three occasions this tendon would 
not function and could possibly have been ruptured, 
but it is more likely that it was tethered to the 
accompanying profundus tendon. 


TABLE VII 
SPONTANEOUS TENDON RUPTURE 


























ane . Duration of Disease 
Tendon Side Sex Age at Onset at Time of Rupture 
(yrs) (yrs) 
Right Female 42 I 
Left Female 52 2 
ra) _. Right Male 48 4 
Extensor pollicis longus Right and Left Male 58 , 
Right and Left Male 42 9 
Left Female 30 12 
Right Female 35 12 
Extensor pollicis brevis Right Female we 53 5 
Extensor digitorum (Little finger) Left Female - a ar. a a 16 
Right Female 35 24 
— ' : Right Male “47— ie 4 
Extensor digitorum (Ring and little fingers) Right Female 50 5 
Right Female 53 6 
Left Female 18 15 
Flexor pollicis longus Left Female 38 7 7 
Right Female 29 14 
Flexor digitorum profundus (Little finger) Left Male 40 , 5 
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In every case the history was clear and the patient 


© could give the key to the diagnosis: “I was cleaning 


the gas stove about 4 years ago when suddenly my 
little tinger went, and it has never worked properly 
since.” Pain is usually mild, so that it is the 
suddenness of the episode that is distinctive. 

The disability is usually slight compared with that 
already present due to other deformities. Most 
patients said that it caused no inconvenience at all. 
Flexor pollicis longus was an exception, for its 
rupture may lead to hyperextension and instability 
of the interphalangeal joint, with consequent loss 
of grip between thumb and finger. 

Previous reports have suggested that tendon 
rupture occurs principally in men (Harris, 1951). 
This was not confirmed. 

Tendon rupture usually occurs in the later stages 
of the disease, and in only two patients had it 
occurred during the first 4 years. 


Incomplete Rupture of Tendons.—There were 
several examples of incomplete rupture of tendons, 
and of elongation of tendons probably due to 
incomplete rupture with replacement by fibrous 
tissue. 

Incomplete loss of active extension or flexion of 
the interphalangeal joint of the thumb was seen in a 
few patients. The onset had always been gradual, 
and active movement remained possible through a 
small range. When flexor pollicis longus was 
involved, hyperextension sometimes developed, as 
it did with complete rupture of this tendon. 

A rheumatoid “mallet finger’? may result from 
the occurrence of a similar process in the extensor 
digitorum tendon (Fig. 10). 





Fig. 10.—Rheumatoid ‘“‘mallet finger’’. 


Again the onset is gradual and a few degrees of 
active extension remain. However, these findings 
are not diagnostic, for exactly the same clinical 
picture is seen as part of the deformity resulting 
from contracture of the intrinsic muscles (Fig. 5d). 
This is the probable explanation when an apparent 





mallet finger is associated with hyperextension of the 
proximal interphalangeal joint. 

‘“‘Button-hole”’ deformities, due to rupture of the 
central slips of the extensor tendons, were seen in 
only one patient but in her they were very striking 
(Fig. 11). 





Fig. 11.—Rheumatoid “‘button-hole”’ deformity of an extensor tendon. 


During the 4 months before she was examined, 
the middle and ring fingers of both her hands 
had become suddenly deformed in four separate 
episodes. As a result, the proximal interphalangeal 
joint was flexed and the distal joint extended in 
each finger. The more she attempted extension 
of the finger, the worse the flexion of the proximal 
joint became, although passive movements of all 
the joints were full. ‘“Button-hole’’ deformity 
was confirmed at operation. The central slips of 
the extensor tendons were destroyed where they 
passed over the proximal interphalangeal joints 
leaving the lateral slips intact. 


Dislocated Tendons.—Lateral dislocation of exten- 
sor tendons to the medial side of the metacarpo- 
phalangeal joints is part of the process of ulnar 
deviation and is discussed on page 187. 


Discussion 


The preservation of passive joint range is some- 
times attempted by moving every joint through its 
range in each direction, without concentrating on 
any particular movement as being more important 
than others. This survey has confirmed that loss 
of flexion in the fingers has a far greater effect on 
function than an equivalent loss of extension, and 
that this loss of flexion is more important when it 
occurs in the metacarpo-phalangeal and proximal 
interphalangeal joints of the ring and little fingers 
than it is in other joints. In the thumbs, the most 
important movements are opposition, and adduction 
and abduction. It is suggested that, when passive 
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or active movements are used, all joints should be 
exercised, but that special attention should be paid 
to those movements whose loss most often results in 
disability. 

The importance of preventing contractures of the 
intrinsic muscles has been emphasized, particularly 
by Bunnell (1953, 1955) and Steindler (1951). The 
exact importance of these contractures has yet to be 
ascertained. Nevertheless, there can be no doubt 
that every attempt should be made to overcome both 
spasm and contracture by active or passive stretch- 
ing. The best method is to extend the metacarpo- 
phalangeal joints, while keeping the interphalangeal 
joints flexed. This is not a manoeuvre that is 
performed during everyday activities, but the patient 
can be taught to do it as a regular exercise. 

Although the surgery of the hand is not within 
the scope of this paper, it seems that further atten- 
tion should be paid to instability of the metacarpo- 
phalangeal and interphalangeal joints of the thumb. 
This may be very disabling, ard arthrodesis or 
ligament repair can restore usefu! function. So far, 
three patients in the survey have had operations of 
this kind. The indications for surgery on rheuma- 
toid tendons are not clear, and could probably be 
clarified by further studies of the natural history of 
tendon lesions. It is significant that the majority 
of patients with a history of “trigger”? finger had 
lost this symptom within 6 months of its onset. 

Several problems remain unanswered by a survey 
of this type, in which patients are seen at only one 
stage in the course of their disease. We know too 
little of the natural history and prognosis of many 
of the individual deformities in the hand. We also 
need to know more about the effects of drugs, 
physical measures, and surgery, on individual 
lesions and on the prevention of deformity. 


Summary 


Three hundred patients with rheumatoid disease 
were examined clinically to determine what deformi- 
ties had developed in their hands, and what effect 
these had on function. When possible the causes 
of the deformities were recorded. 

Any joint in the hand may become restricted in 
range. Loss of flexion of the fingers is more 
important than an equivalent loss of extension; and 
loss of flexion in the ring and little fingers is more 
important than it is in the index and middle fingers. 
In the thumb, loss of opposition is common, and 
loss of adduction or abduction are important in the 
few patients in which they occur. 

Increased joint range is an advantage when it 
occurs in flexion of the carpo-metacarpal or 
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metacarpo-phalangeal joints of the fingers. [: is q 
disadvantage when it occurs in lateral deviatic ) of 
the metacarpo-phalangeal joint of the thumb. The 
importance of ulnar deviation of the metacirpo. 
phalangeal joints of the fingers has been exagge: ated 
in the past. 

The intrinsic muscles of the hand may be th: 
of fibrous contracture. This can cause h 
extension of the proximal interphalangeal ;: 
and probably contributes to ulnar deviation in 
patients. 

Tendon lesions are common. “Trigger’’ fingers 
usually resolve, leaving no permanent deformity, 
Loss of active finger flexion due to tendon lesions 
may lead to permanent disability with secondary 
joint stiffness. When there is ulnar deviation there 
may also be dislocation of extensor tendons, 
Spontaneous rupture of tendons is not uncommon. 

Certain aspects of treatment are discussed in the 
light of these findings. 
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Déformations des mains dans la maladie rhumatismale 


RESUME 


Trois cents malades atteints de maladie rhumatismale 
ont subi un examen clinique afin de déterminer quelles 
déformations s’étaient développées dans leurs mains et 
quels effets elles avaient sur la fonction. Quand c’était 
possible, les causes des déformations ont été signalées. 

Toute articulation de la main peut voir son amplitude 
limitée. La perte de flexion dans les doigts est plus 


importante qu’une perte équivalente d’extension; et la 
perte de flexion dans l’annulaire et |’auriculaire est plus 
importante qu’elle ne l’est dans l’index et le médius. 
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Dans ic pouce, la perte de l’apposition est commune et la 
rte d’adduction ou d’abduction est importante chez les 
quelques malades chez qui elle se produit. _ 

L’augmentation d’amplitude de l’articulation est un 
avantage quand elle intéresse la flexion des articulations 
carpo-métacarpiennes ou métacarpo-phalangiennes. 
C’est un inconvénient quand elle intéresse la déviation 
latérale de l’articulation métacarpo-phalangienne du 
pouce. L’importance de la déviation cubitale des articu- 
lations métacarpo-phalangiennes des doigts a été 
exagerée dans le passe. 

Les muscles intrinséques de la main peuvent étre le 
siege de contractures fibreuses. Ceci peut provoquer 
hyperextension des articulations proximales _inter- 
phalangiennes et contribue probablement a la deviation 
cubitale chez quelques malades. 

Les lésions des tendons sont communes. Les “‘doigts 
4 ressort’’ disparaissent d’ordinaire, sans laisser de 
déformation permanente. La perte de flexion active des 
doigts par lésion des tendons peut conduire a une 
incapacité permanente avec raideur articulaire secondaire. 
Quand il y a déviation cubitale, il peut y avoir aussi 
luxation des tendons extenseurs. La rupture spontanée 
des tendons n’est par rare. 

Certains aspect du traitement sont discutés a la 
lumiére de ces données. 


Deformaciones de las manos en la enfermedad reumatoide 
SUMARIO 

Tres cientos pacientes con enfermedad reumatoide 

fueron examinados clinicamente para determinar las 

deformaciones de las manos y sus efectos sobre la 
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funcién. Las causas de las deformaciones fueron 
sefialadas cuando fuera posible. 

Cualquier articulacidn de la mano puede tener su 
amplitud limitada. La pérdida de flexion en los dedos 
es mas importante que una pérdida equivalente de exten- 
sion; y la pérdida de flexion en el anular y el mefique 
es mas importante que en el indice y en el medio. Enel 
pulgar la pérdida de la aposicién es frecuente y la pérdida 
de aduccién o de abduccién es importante en los pocos 
enfermos en que ocurre. 

El aumento de amplitud de una articulaciOn es una 
ventaja al tratarse de la flexidn de las articulaciones 
Carpo-metacarpeanas o metacarpo-falangeanas de los 
dedos, pero es una desventaja en el caso de desviacién 
lateral de la articulaci6n metacarpo-falangea del pulgar. 
La importancia de la desviacion ulnar de las articulaciones 
metacarpo-falangeas de los dedos ha sido exagerada 
en el pasado. 

Los musculos intrinsecos de la mano pueden sufrir 
contracturas fibrosas. Esto puede provocar la hiper- 
extension de las articulaciones proximales interfalangeas, 
probablemente contribuyendo asi a la desviacion ulnar 
en algunos enfermos. 

Las lesiones de los tendones son frecuentes. Los 
“dedos a gatillo’’ suelen resolverse, sin deformacion 
permanente. La pérdida de flexion activa de los dedos 
por lesidn tendinosa puede llevar a una incapacidad 
permanente con rigidez articular secundaria. Cuando 
hay desviacién ulnar, la dislocacién de los tendones 
extensores puede ocurrir. La rotura espontanea de 
tendones no es excepcional. 

A la luz de estos datos se discuten ciertos aspectos 
del tratamiento. 
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ELECTRON MICROSCOPIC STUDY OF THE EFFECT 
OF PROLONGED HEAT AND ULTRA-VIOLET LIGHT 
ON HUMAN DERMIS FROM DIFFERENT AGE GROUPS 


BY 


M. K. KEECH* and R. REED 


Departments of Medicine and Leather Industries, University of Leeds 


(RECEIVED FOR PUBLICATION DECEMBER 12, 1956) 


Little is known about the effect of prolonged heat 
on human connective tissue components within the 
physiological range. Such a study would appear 
to be of interest in relation to chronic illnesses 
associated with intermittent periods of pyrexia, 
which sometimes persist for many years. Again, 
though much has been written on the reaction of 
the intact skin to ultra-violet light (UVL), prior 
sensitization even producing a generalized systemic 
reaction in the vascular and connective tissue 
systems, little is known about the effect of direct 
application to the unprotected dermis. The bac- 
teriocidal effect of UVL is well known: hence the 
benefit in acne vulgaris. Though the penetration 
of intact skin is reputed to be feeble, UVL is some- 
times used on raw surfaces, such as ulcers, as an 
adjuvant to bring about a more rapid response to 
healing. However, in patients suffering from 
active pulmonary tuberculosis or disseminated lupus 
erythematosus, exposure to sunlight may precipitate 
a flare-up of the disease. Cortisone diminishes the 
weal and flare after UVL and greatly reduces the 
intensity and duration of the skin reaction to 
irradiation (Holti, 1956). 

Gillman, Penn, Bronks, and Roux (1955, a, 5) 
report a systematic histological survey of the dermal, 
epidermal, and blood-vessel changes found in a 
variety of conditions. Details of the dermal con- 
nective tissue were given in chronic ultra-violet 
irradiation dermatitis, in  roentgen-irradiation 
lesions, and in old burn scars. They show, both 
tinctorially and morphologically, that the so-called 
“increase in elastic tissue’’ or “‘basophilic degenera- 
tion of the collagen’’, frequently described in many 
pathological situations (e.g. blood vessel walls), 
are not increases in “‘true”’ or “normal’’ elastin, but 
fall into the category termed “‘elastotically degener- 
ated fibres’’. These stain with the usual elastic 
stains as well as with dye-mixtures which do not 
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stain “normal” elastic membranes, but fail to stain 
with other dyes which delineate the latter. They 
appear to be derived from altered collagen, and 
the degenerated fibre masses found in the dermis 
(following irradiation, burns, etc.) appear to be rich 
in mucopolysaccharides as demonstrated tinctorially, 
Mallory’s P.A.H. proved useful in outlining collagen 
fibrils which became altered to “‘fibrinoid degenera- 
tion’ and often extended into these chromophobic 
elastotically degenerated masses. This abnormal 
elastin stained yellow with the picric acid in Van 
Gieson’s mixture and the range of structures studied 
conformed to the elacin, collacin, and 
described by Unna (1896). 

Two types of normal elastic fibres were described 
for skin: coarse, membrane-like structures lying 
between the thick collagen bundles in the stratum 
reticularis of the dermis, and very fine dendritic-like 
fibres in the subepidermal elastic network. In aged 
facial skin, and after chronic ultra-violet, x-ray, 
or radium injuries to the dermis, this subepidermal 
network disappears, and the stratum papillaris is 
replaced by a thick layer of tissue containing round 
cells, mast cells, young fibroblasts, and reticulum 
fibres, together with coarse fragments or granules 
of apparently degenerated elastin. In addition, 
a broad band of “elastotically degenerated”’ fibres 
appears between the modified stratum papillaris 
and the residual stratum reticularis of the dermis. 
This band takes up the usual elastic stains but is 
chromophobic towards Mallory’s P.A.H. 

In view of these considerations, concurrent 
experiments were conducted on both fresh whole 
dermis and prepared dermis from human abdominal 
skin from different age groups, different samples of 
each substrate being either subjected to irradiation 
with UVL or serving as heat controls. In both sets 
of experiments, the substrate was suspended in 
water or in normal saline. Particular attention was 
paid to the state of the collagen fibrils and the 
numbers of elastin-like structures seen, a minimum 
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of 1,250 microscopic fields being scrutinized from 


each specimen. 


PART I. EFFECT OF PROLONGED HEAT 


Materials and Method 
Starting Materials 


(a) The dermis from upper abdominal human 
post-mortem skin of different age groups was carefully 
dissected from the epidermis and subcutaneous tissue, 
fragmented in water, and examined. This starting 
material was then treated in the ways described below. 

(h) Samples of the same prepared dermal substrates 
from upper abdominal skin used in previous work 
(Keech, 1954, 1955; Keech, Reed, and Wood, 1956) 
were employed in a similar manner. 


Experiment 1 (a).—Fresh whole dermis from two 
children aged 7 and 10 years and from a 61-year-old 
adult, as well as prepared collagen from a subject aged 
9 years, were teased in water, suspended in sterile 
distilled water (pH 6-8), and incubated for 6 days at 
29°C. Samples were taken for electron microscopic 
examination and the tubes were then re-incubated for a 
further 10 days (Experiment | (5)). 

Experiment 2.—Two samples of prepared collagen 
from a 36-year-old adult were suspended in sterile 
distilled water (pH 6-8) and normal saline (pH 6-4) 
respectively and incubated for 14 days at 28 C. 

Experiment 3.—Another sample of the same substrate 
as was used in Experiment 2 was incubated in normal 
saline for 33 days at 28° C. 

Experiment 4.—Two samples of prepared collagen 
from a 7-year-old child were suspended in water and 
normal saline respectively and incubated for 14 days at 
zo <.. 

Experiment 5 (a).—Samples of fresh whole dermis from 
an infant aged 5 months, a child aged 7, and an adult 
aged 66 years, were suspended both in water and in 
normal saline and incubated for 14 days at 28 C. 
Specimens were taken for electron microscopic examina- 
tion and the tubes were then re-incubated for a week at 
37°C. (Experiment 5 ()). 

Experiment 6.—The same adult fresh dermis as was 
used in Experiment 5 was incubated in sterile distilled 
water for 4 days at 37 C. 

Experiment 7.—Fresh samples from the same 3 sub- 
strates used in Experiment 5 were each incubated in 
water and in normal saline for 11 days at 37° C. 

_ Experiment 8.—Another sample from the same adult 
fresh dermis as was used in Experiments 5 to 7 was 
incubated in water for 14 days at 37° C. After sampling, 
the tube was re-incubated for a further 12 days at 44° C. 


Antibiotics 

0-05 ml. of a penicillin and streptomycin mixture was 
added to each test tube in the above experiments. This 
Successfully prevented bacterial contamination. 
Samples for Electron Microscopic Examination 


These were ground gently in a tissue grinder until a 
milky suspension was obtained; drops were placed on 
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collodion-covered 200-mesh copper grids, drained with 
filter paper, allowed to dry, washed with distilled water, 
shadowed with chromium, and examined in a Siemen’s 
electron microscope, type UM60C. 

Counts of the different ‘‘elastin” structures were made 
by carefully scanning two grids from each sample. 
Between Experiments 3 and 4, the specimen holder and 
scanning device were re-adjusted to visualize 25 squares 
of the grid, and each part of each square was examined 
in sequence. As each square was scanned at a magnifi- 
cation of 11,000 and as about 25 fields were needed to 
cover each square, a minimum of 2 625 fields were 
scrutinized from each specimen. In Experiments 1 to 3 
a minimum of 800 microscopic fields were examined 
from each specimen. 

Attempts were made to obtain approximately the same 
amount of deposit on all the grids from all the samples, 
so that valid comparisons could be made. This proved 
difficult, but the majority of the grids were classified as 
bearing a “heavy” deposit, and where variations in 
density affect comparisons in the counts, this has been 
indicated in both tables and text. 


Terminology 

The presence of several types of “elastin” in the 
materials used in this study is somewhat confusing. 
For clarity they have been classified as follows: 

(a) Naturally-occurring elastin or fully-formed elastin, 
as described previously (Keech, Reed, and Wood, 1956; 
Keech, 1957), comprises three variants (skin-type, fila- 
menting, and natural networks) which are found in 
fresh whole dermis and prepared dermis from all age 
groups, aorta, tendon, and ox ligamentum nuchae. This 
type appears in the text without quotation marks. 

(b) Morphologically similar structures seen after the 
application of heat are referred to as naturally-occurring 
“elastin” or elastin-like structures. There is much 
evidence that these structures resemble the naturally- 
occurring elastin described under (a) in chemical pro- 
perties as well as in morphology (Burton, Hall, Keech, 
Reed, Saxl, Tunbridge, and Wood, 1955; Hall, Keech, 
Reed, Saxl, Tunbridge, and Wood, 1955). However, 
until this point is fully established, quotation marks 
are used. 

(c) A larger form, which will be termed transformation 
structures (TS),* consisted of a very thick, dense portion 
splaying out into one of the naturally-occurring variants. 
Some were fairly large, stretching over two microscopic 
fields, and measured 20u in length (Figs 12-19). These 
TS occurred in small numbers in all the starting materials 
together with the naturally-occurring elastin, but were 
seen in much larger numbers after the application of 
heat (vide infra). 

(d) The manufactured networks (MN) were similar 
to those described previously (Keech and others, 1956, 
1957). They were usually small or of medium size, 
but larger examples were found in the fresh dermis from 
the infant aged 5 months (infantile-type; Figs 27, 28, 
30, 31, and 32). 


* The reason for this will become apparent later. 
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COPic 
Macroscopically all the substrates appeared to be _ findings are summarized in Table I. 
TABLE I 
ANALYSIS OF EXPERIMENTS PERFORMED ON FRESH WHOLE DERMIS AND PREPARED COLLAGEN FR(¢ 
DIFFERENT AGE GROUPS 
| | 
| _—_- | 
- | | Treatment ormed Manu- 
Experi- | | | : Trans- z al P ee 
ment | Substrate | Age | | Elastin | formation ag ee, — : Collagen Ela 
No. (yrs) = —. oot et- eposit hreads 
Time |Temp.| Solu-| S F N |} works 
| |(days)} °C. | tion | 
| @) | | 7 | 6 | 29 |HeO| 104 5 1) — eae H | None 
| | | } } 
| () | 16 | 29 1HeO| #443 5/3 2 H | Very 
| | scanty | Some degenera-| Mostly small 
| -|—— | | — ——— tion pieces 
| (a) | Eresh 10 | 6 | 29 | H20| 79— 2 aa ie H Very very | 
rmis scanty 
| (b) | 16 | 29 | Heo! 32 1 2 13 i H 
(a) 6 | 29 | HeO| 119 — — 3 7 +| VH | None | Very little Larger pieces 
61 | degeneration 
(b) 16 | 29 | H2O} 39 611 56 5 VH Very 
| scanty 
| | | | | = RS ane, Sees a as 
| (a) | Prepared . 29 H2O| 76 6 — - 10 H Very Some degenera-| Mostly small 
| | Collagen | 9 | scanty tion pieces 
| (b) 16 29 H2O} 62 6 8 71 41 H Moderate | 
| Starting Material | 96 2 — 2 {|— i]s None _| Mixed with amor- 
| phous material 
2 | Prepared | 36 | 14 ; 28 | NS | 38 4— — | MH __ None a ors 
Collagen | $< | —_|—__ ar A little de- sais 
| 14 28 H2O | 138 5 — a 1 H Very | generation 
| | | scanty 
3 Prepared 36 | 33 | 29 | NS 65 6 — — _ MH None A little de- Mostly small or 
Collagen | | generation moderate size 
| Starting Material ‘nant ls -— | = |Mixedwithamor-, Mostly small 
} phous material pieces 
— | ————__| Very very | — — 
4 Prepared | 7 14 | 28 NS | 100 7 4} 9 7 H scanty 
Collagen | | —| |} —______ Some degenera-| A few large 
| | 14 | 28 | HO} 95 3 — 3 1 | MH | tion pieces 
} } | } 
| | Starting Material | 90 12 2 | 1 - H None In clumps with) Long pieces 
| | | amorphous oe 
| material type elastin, 
| | otherwise tiny 
| | | pieces 
| (a) | Fresh | S/12 | 14 | 28 | NS | 168 2— — | 2 | Va Large infantile- 
| Dermis type manu- 
| | | } | None iia factured 
(6) | | +7 37 } NS nile Sama — eo _tt HH 2 es degeneration networks 
(a) 14 | 28 |HeO| 197— 1| — 8 H None Mostly small but 
(d) +7 37 | HgO}| 161 13 - 25 7 H Scanty some large 
oul | | Starting Material | 62 6 — >, | - H | Very very | Mixed with 
| scanty amorphou 
rad aanuaiieae 
| | material 
5| (a) | Fresh 7 | 14 28 | NS 196 — — 8 3 MH Very Mostly smal 
| | Dermis | scanty pieces 
| (b) | | +7 37 | NS | 131 2 1 — 1 | MH Very very 
scanty | Some de- 
| —|—_—____—_ generation 
(a) | | 14 28 | HeO| 104 10 — | 4 2 H Very very 
| | | scanty 
| ©) | |+7 | 37 |HeO| 922— 1] 4 | — | H | None 
| | Starting Material | 89 5 — 3 _- VH Very very | Clean and 
| | | scanty unaltered 
| (a) | Fresh 66 14 | 28 NS 252 — 1 — 1 VH Several large 
q : 
Dermis | None pieces 
(b) | | | +7 37 NS | 7 2 3 7 ;o— H | | Very little 
| degeneration 
| (a) | 14 | 28 | HeO! 375 3 1 | — — H | None 
| (6) | +7 | 37 |HeO| 6 8 1) — _ H | Scanty 
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Fully- 
Treatment formed Manu- 
Experi- Age Elastin _Trans- | factured| Grid Fine J 
nent | Substrate | (yrs) —————) ——— formattn Net- Deposit Threads Collagen Elastin 
No. Time Temp. ‘Solu- S F N | Structures} works 
: (days) i. tion 
Starting Material 2 ta 3 1 | VH Very Clean and 
scanty unaltered 
- — —— — — —---- Mostly small 
6 Fresh 66 4 37 | H2O|} 72 7 —| -- VH None Very little — pieces 
Dermis | degeneration 
——— — 
11 37 NS 140 5 2 32 H Scanty 
5/12 11 37 H,O | 150 9 8 19 VH Very 
scanty Some 
- —- — —————_—_ ———_—_— -— degeneration | Some large trans- 
7 Fresh 7 11 37 NS 91 7 4 25 MH —_— formation 
Dermis 11 37. | HyO | 235 9 13 51 H _— structures 
66 11 37 NS 138 4 7 70 1 H Scanty Very little 
11 37 H,O 96 3 5 39 VH Very degeneration 
scanty 
er 
(a) 66 14 37 H,O | 214 3 4 41 H Very little 
degeneration 
(b) Fresh 12 44 HeO | 136 3 «1 64 H Very little Some large trans- 
8 : None degeneration formation 
Dermis Reduction in structures 
amorphous 
material 





* Only 14 grids scanned. 


§=skin-type elastin; F =filamenting-type elastin; N 


Starting Materials (Figs 1-6).—Age-differences 
were marked in the fresh whole dermis as well as in 
substrates. The majority of the 
collagen in the fresh dermis from the 5-month-old 


sinfant was in clumps mixed with, and masked by, 


In the fresh 


ithe collagen fibrils were clean and easily seen, and 
The substrates 
from the children presented an intermediate picture. 
In addition, a proportion of the collagen in each 
age group was in compact bundles, the fibrils being 
matted together with amorphous material (Fig. 4). 
Large, dense, square-ended fibres (Figs 1, 5, and 6) 
were present in all the starting materials, but were 
larger and more numerous in the adult specimens. 
The pieces of elastin were smaller in the younger 


substrates and larger in the adults, and the infant 


dermis contained several long pieces of the filament- 
ing variant. Angular dense bits were present in all 
the starting materials, being more numerous and of 
smaller size in the dermis from the infant. A very 
few (1-7) transformation structures (TS) were 
found in nearly all the starting materials (Fig. 26). 
They were similar to those described previously, but 
Avere not so large or so numerous as after treat- 
Ment with phthalate, etc. (Keech, 1957). A few 
lobules, presumably fat, were seen in some of 
the specimens of fresh dermis, but were easily 








In Experiments 1-3 a minimum of 800 microscopic fields were examined for each specimen. 
cover a larger area, so in Experiments 4-8 a minimum of 1,250 microscopic by were scrutinized for each specimen. 


large natural elastin network; H=heavy; VH 





The scanning device was then readjusted to 


+ Only one grid scanned. 


very heavy; MH=moderately heavy. 


recognized and caused no practical difficulty. Such 
globules, however, were not observed in the pre- 
pared derma. The prepared substrates presented 
essentially the same picture as the fresh derma. 
Since the starting materials for Experiment 1 were 
examined in an RCA electron microscope at a much 
lower magnification, the elastin counts were 
omitted fiom Table I. However, all the sub- 
trates exhibited a similar picture with the same age 
differences as those already described. 


Experiment 1.—After incubation in H,O for 6 days 
at 29° C., a small proportion of the collagen from the 
three younger individuals showed evidence of early 
degeneration (similar to those illustrated in Figs 24, 31, 
32, and 33). The affected fibrils presented a granular 
appearance but were not swollen and still bore evidence 
of striations. The adult collagen was relatively un- 
affected (similar to Figs 34-37). The figures in the first 
three columns (fully-formed “‘elastin’’) showed a signifi- 
cant decrease after incubation for a further 10 days, 
whereas the counts in the next two columns (trans- 
formation structures and manufactured networks) 
showed a rise. This rise was particularly marked in the 
fresh dermis from the 61-year-old adult and in the 
9-year-old prepared substrate, but in each case over half 
the total comprised the TS form illustrated in Figs 10 
and 11. This TS form resembles the large, unbranched, 
square-ended, dense fibres previously described in all the 
prepared and fresh starting materials (Figs 1, 5, and 6). 
However, it lacks the dense coating of amorphous 
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THE SCALE MARKED ON ALL THE FIGURES REPRESENTS |, AND ALL THE PREPARATIONS ARE SHADOWED WITH CH /MIUM, 








a & 


Figs 1 and 2.—Fresh whole dermis from a 5-month-old infant. This starting material shows the striated collagen fibrils 
mixed with, and partially obscured by, the plentiful amorphous material and small dense bits. Note the two large, dense, 
square-ended fibres (Fig. 1) and the tiny piece of elastin (Fig. 2), all partly masked by the amorphous material. 
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Fig. 3.—Fresh whole dermis from a 66-year-old adult. In contrast to Figs | and 2, the substrate consists of bundles 
of clean collagen fibrils with less amorphous material. 





; 
4 
| 
] 


Fig. 4.—Prepared dermis from a 9-year-old child, showing one of the compact bundles seen in all the starting materials. 
The collagen fibrils and some tiny pieces of elastin appear to be matted together with amorphous material, and the 
indistinct, irregular outline of the bundle is characteristic. 
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Figs 5 and 6.—Fresh whole dermis from a 10-year-old child, showing examples of the large dense, 
square-ended fibres found in all the starting materials. 
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Figs 7 and 8.—Fresh dermis from a 66-year-old adult after irradiation with ultra-violet light (UVL) for 7 days at 37° C. in water (Fig. 7) 
nd in normal saline (Fig. 8). These demonstrate the first stage in the formation of a transformation structure (TS), a small part of 
the large, dense fibre having been converted into elastin-like material. 











Fig. 9.—Example of an early transformation structure (TS) from the fresh dermis of a 7-year-old child after irradiation with ultra violet 7 
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light for 9 days at 28° C. in water. 


material which allows its filamentous nature to be seen. 
The remainder of the structures recorded in the TS 
column consisted of the usual transformation structures, 
i.e. thick, dense portions splaying out into one of the 
variants of fully-formed ‘“‘elastin’’ (similar to those 
illustrated in Figs 12-19). 


Experiments 2 and 3.—These show the results of pro- 
longed incubation of the 36-year-old prepared substrate 
in both water and normal saline, below body tempera- 
ture. Although the collagen was mainly unaltered, a 
very small proportion showed evidence of early degener- 
ation after 14 days and a slightly greater proportion after 
33 days. Owing to the differences in the density of the 
grid deposits, it is difficult to draw firm conclusions from 
the “elastin”’ counts. 


Experiment 4.—This shows the effect of incubating 
prepared collagen from a 7-year-old child in normal 
saline and in water for 14 days below body temperature. 
Some of the collagen fibrils exhibited early signs of 
degeneration and there was a moderate increase in all 
the “‘elastin’”’ counted. 


Experiment 5(a) ane (b).—This compares the effect 
of incubating fresh dermis from different age groups 
both in normal saline and in water at two different 





temperatures, 28°C. and 37°C. respectively. There 
was a definite age difference in the reaction of the collagen 
towards heat. A fair number of the infant fibrils showed 
signs of early, granular degeneration after 2 weeks at 
28° C. (Figs 31 and 32), which was slightly accentuated 
after incubation for a further 7 days at body temperature 
Only a small proportion of the collagen from the 7-year- 
old child showed evidence of degeneration at either 
temperature, and that from the adult was practically 
unaltered. Throughout there was no difference between 
incubation in water or saline. The 28° C. samples all 
showed a significant rise in the counts of fully-formed 
“elastin’’, with a subsequent fall after further incubation 
at 37°C. In contrast, the 37°C. samples gave the 
highest counts of TS. These TS were virtually absent 
in the adult, although quite a number of the unaltered, 
square-ended, large, dense fibres (similar to those 
illustrated in Figs 1, 5, and 6) were seen throughout. 
Manufactured networks (MN) were absent from all 
three starting materials, but appeared in the two younger 
substrates after incubation. The large number found in 
the 5-month-old dermis after 14 days in normal saline 
at 28° C. included some very large examples (infantile- 
type) which stretched over one or two microscopic fields 
(Figs 27 and 28). These were only seen in this very 
young substrate. 
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Figs 10 and 11.—Partial removal of the dense coating of amorphous material from the large, dense fibres allows their underlying 


filamentous nature to be seen. These examples of early transformation siructures were from 66-year-old fresh dermis (Fig. 10) and 
9-year-old prepared dermis after heating in water for 16 days at 28° C. (Fig. 11) 
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Fig. 12.—Typical transformation structure (TS) from fresh dermis of 66-year-old adult after incubation in normal saline for 7 days at 


Experiments 6-8.—The collagen both from the infant 
and from the 7-year-old child showed slight evidence of 
degeneration after incubation for 11 days at 37°C., 
whereas the collagen from the adult was practically 
unaltered. All three substrates exhibited a definite rise 
in the counts of fully-formed “elastin” and TS, although 
MN were virtually absent. 

The fresh dermis from the 66-year-old adult showed 
very little difference, either in the appearance of the 
collagen or in the ‘elastin’ counts, after 4 days in H,O 
at 37°C. A few collagen fibrils showed evidence of 
slight degeneration after 11 and 14 days at 37° C., anda 
slightly increased number after 12 days at 44° C., but the 
great majority remained unaltered (Figs 34-37). There 
was an increase in the counts of fully-formed “elastin” 
and TS after incubation for 11 days at 37° C. (both in 
water and saline), and a further rise after 14 days (in 
H,O). The fully-formed “‘elastin’’ decreased after 12 
days at 44° C., and the amount of amorphous material 
was reduced, but there was a slight increase in TS. 
Some of the latter were large, covered several micro- 
scopic fields, and terminated in large “‘elastin’’ networks; 
they resembled those reported after treatment with 
phthalate, etc. (Keech, 1957). 


Manufactured Networks (MN).—These were 
similar to those described previously (Keech and 
others, 1956; Keech, 1957) and appeared after pro- | 
longed heat, either in water or in normal saline, but | 
were almost confined to substrates from children 
(fresh dermis and prepared collagen). The large 
examples (infantile-type) were found only in the 
dermis from the 5-month-old infant (Figs 27, 28, 
30, 31, and 32). 


Fine, Thread-like Structures (Keech and others, 
1956, 1957).—These were either absent or extremely | 
scanty throughout the present investigation, except 
after prolonged incubation of the 9-year-old pre- 
pared collagen at 29° C. (Experiment | (4)). 


Discussion 
The following points deserve further comment: 
(1) The age differences; 
(2) The fact that prolonged heat, even below body 
temperature, can cause some collagen degeneration 
in the younger age groups; 
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Figs 13 to 16 demonstrate that the appearance of a transformation structure depends on the thickness of the 
dense coating. of amorphous material. ~ 
Where this coating thins out, the underlying “‘elastin’”’ filaments are revealed. 


se 


Fig. 14 is fresh dermis from the 7-year-old child after UVL irradiation for 9 days at 28° C. in water. 
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Fig. 16 is prepared collagen from the 36-year-old adult after UVL irradiation for 19 days at 
28° C. in normal saline. Arrow indicates effect of tension on a striated collagen fibril as 
described previously (Keech, Reed, and Wood, 1956). 
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Fig. 17.—Two adjacent fields showing part of a large transformation structure found in the 7-year-old fresh dermis after UVL irradiation 
for 7 days at 37° C. in water. 


(3) The lack of difference between the irradiated 
specimens and the heat controls; 

(4) The opposing trends of the counts made on 
fully-formed “‘elastin’’ and transformation structures. 


(1) Age differences were demonstrated in all the 
starting materials, both in fresh whole dermis and in 
prepared dermis. In young subjects, amorphous 
material and angular dense bits were abundant and 
partially masked the collagen fibrils, which were 
frequently found in clumps or matted together in 
compact bundles. The appearance of these bundles 
Suggested that the fibrils were cemented together 
with the amorphous material. In adults, on the 
other hand, the collagen fibrils were clean, amor- 


phous material was scanty, and both the elastin 
structures and the dense bits were larger than those 


seen in the children. The infant dermis contained 
long pieces of filamenting elastin, and, after the 
action of prolonged heat, large infantile-type 
manufactured networks (MN) appeared, which 
were not seen in any of the older substrates. It 
should be noted, however, that nearly all the MN 
counted were confined to the younger age groups. 


Prolonged heat alone, either. in water or normal 
saline, even below body temperature, produced 
evidence of early degeneration of the collagen fibrils. 
The proportion affected was again age-dependent, 
being fairly high in the infant and very low in the 
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Fig. 18.—Fresh dermis from the 66-year-oid adult after incubation in normal saline for 7 days at 37° C. 
tension along two collagen fibrils emerging for the dense elastin-like structure. 





OF THE RHEUMATIC DISEASES 


Arrows indicate areas of 
The one nearest the magnification mark is also raised 


above the surface of the grid as demonstrated by the direction of the shadow (Keech, Reed, and Wood, 1956). 


adults. There was no obvious difference between 
the results after incubation in water or in normal 
saline, either in morphology or in “‘elastin”’ counts, 
as indeed would be expected when using such 
reagents with a pH value just below 7-0. 

The total “‘elastin’’ counts were smaller in Experi- 
ments | to 3 than in Experiments 4 to 8 because of 
the smaller area available for examination as des- 
cribed above. Thus the figures in these two groups 
are not strictly comparable, although the figures with- 
in each group can be compared. However, the 
same trends prevailed throughout all the experi- 
ments, and with both fresh and prepared substrate. 

As explained in the paragraph headed “Termin- 
ology”, the types of elastin structures listed in 
Table I were classified separately for clarity and 
convenience. It should be realized that some of 
these structures may appear after certain pro- 
cedures, may be characteristic of a particular age 
group, or may react differently to the same treat- 
ment. Close examination of these structures 
indicates that they may well be closely allied, since 
a gradation of morphology can be seen. In fact, 


all these structures found in all the starting materials 
would be compatible with a large, elastin network 
or sheet broken up into portions of varying size by 
grinding during the preparation of specimens for 
the electron microscope. The _ thicker 
would appear as large, dense fibres, and the thinner, 


smaller, more compact portions would appear as F 


skin-type, filamenting, or natural networks, depend- 
ing on the amount of the electron-opaque material 
coating the “elastin” filaments. Heat alone (as 
shown in the present study) or heat plus other 
reagents (Keech, 1957) can first strip off some 
of this amorphous coating from the large, dense 
fibres (as illustrated in Figs 10 and 11) and then 
partially transform them into structures morpho- 
logically similar to those included under the heading 
of fully-formed “‘elastin’’. Thus, these transforma- 
tion structures (TS) can terminate as elastin net- 
works, filamenting elastin, or the thicker variant 
called skin-type elastin. The amorphous material 
has been called elastomucin (Hall, Reed, and 
Tunbridge, 1955) and forms an integral part of 
elastic tissue at all sites. 
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Fig. 19.—Three adjacent 
fields illustrating part of 
a large transformation 
structure found in the 
5-month-old fresh dermis 
after UVL irradiation 
for 9 days at 28° C, in 
normal saline. 
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Fig. 20.—Piece of filamenting “elastin” from the 9- 
year-old prepared dermis after incubation in water for 
16 days at 28° C. 
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Fig. 21.—Part of a large bundle of filamenting “elastin” seen in the 5-month-old fresh dermis after UVL irradiation for 9 
days at 28° C. in normal saline. 
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Fig. 22.—Part of a large “elastin” network found in the 7-year-old fresh dermis after incubation in normal saline 
for 7 days at 37°C. 
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Fig. 23.—Piece of elastin from the starting material of the 36-year-old 

prepared dermis. Arrow indicates part of a collagen fibril under 

tension and raised above the surface of the grid as demonstrated by 
the shadow (Keech, Reed, and Wood, 1956). 


Fig. 24.—Transformation structure (TS) from the 5-month-old fresh 
dermis after incubation in water for 11 days at 37°C. Note 
degenerate appearance of collagen. 
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Fig. 25.—Transformation structure (TS) from the 66-year-old Fig. 26.—Early transformation structure from the 36-year-old prepared 
fresh dermis after UVL irradiation for 7 days at 37° C. in water. starting material. 
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The numbers of TS were directly proportional to 
the length of incubation, and were more plentiful at 
body temperature than below (Experiments | (a) 
and (5) and 5 (a) and (5)). The largest numbers 
were seen in the experiments performed at 37° C. 
throughout (Experiment 7). The only experiment 
in the present study incubated above body tempera- 
ture (85) produced larger examples which termin- 
ated in large “‘networks” covering several micro- 
scopic fields. They were the nearest approach to 
those described after treatment with various reagents 
(Keech, 1957). However, the complete transforma- 
tion picture produced by various reagents, such as 
phthalate, etc., was absent. The concurrent reduc- 
tion in amorphous material noted in experiment 
(8b) at 44° C. could have revealed the ‘‘elastin’’ net- 
works. At the same time, the amorphous material 
removed could well have provided further com- 
ponents for building such networks. 

As shown in Table I, the counts of fully-formed 
“elastin’’ showed an initial rise after heating both 
fresh or prepared dermis, in water or saline, at or 
below body temperature, for 6-14 days. However, 
subsequent incubation of the same samples revealed 
a fall in numbers in all the substrates examined and 
in all the experiments. At first sight this proved 
puzzling, particularly in view of the steady increase 
in TS. However, re-examination of “elastin” 
counts made on some heat controls done in previous 
work, may provide a clue (Table II). These were 
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gelatinization of collagen after increasin; the 
temperature to 100°C. (Keech and others, (956), 
but the “‘elastin’’ counts were not published. [able 
II shows a progressive decrease in elasti/i-like 
structures as the temperature increased, throuhout 
all age groups. It could be argued that the resulting 
gelatin obscured the “elastin”. This would not 
appear to be the correct explanation, however, as 
the component filaments of the “elastin” were 
particularly well defined. As discussed previously, 
this is presumably due to the thermal dispersion of 
the binding elastomucin. In addition, a number of 
large, unaltered, square-ended, dense fibres (similar 
to those illustrated in Figs 1, 5, and 6) were seen in 
all the 75° and 100°C. samples from all three 
substrates, whereas MN were absent throughout. 
The rapid heat at higher temperatures for short 
(hourly) intervals used in the experiment just 
described produced a decrease in fully-formed 
“elastin” without the production of any TS or MN. 
Perhaps the prolonged heat at or below body 
temperature produces a similar, though slower, 
reduction in the fully-formed “elastin”, together 
with transformation of the large, square-ended, 
dense fibres. Certainly the rapid heat (1 hour at 
75° and 1 hour at 100° C.) was insufficient to alter 
the large, dense fibres present in all the three sub- 
strates described above. Published work describing | 
the thermal properties of elastin has been done 
almost entirely on ligament elastin, chiefly ox 

































































the controls mentioned in relation to the progressive ligamentum nuchae. Perhaps the minute, scattered 

Figs 27 
Taste II 

RESULTS OF SHORT-TERM HEAT ON PREPARED SUBSTRATES FROM DIFFERENT AGE GROUPS. A MINIMUM OF 800 
MICROSCOPIC FIELDS WERE EXAMINED AT EACH TIME-INTERVAL pieces 
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1 hr 55° C. in HgO 54 - = — H Mostly unaltered grou 
_ eee ice dege 
| Further hr 75° C. in HgO 57 1 _ _ H Mostly gelatinized tng 
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EFFECT OF HEAT AND 


Figs 27 and 28. 


of heat. 


pieces of morphologically similar material found in 


‘the dermis may be more susceptible to the action 


of heat, than the bulky mass of ligament. 

The present study confirms and extends other 
work on the effect of heating prepared collagen 
from different age groups in water at 37° C. for 
14 to 24 hours (Keech, 1957). An increase in 
fully-formed ‘‘elastin’’ was found in all age groups, 
being more marked in the younger substrates but 
without the production of a transformation picture. 
Again, occasional MN _ were seen sporadically 
throughout this work at 37°C., but the present 
study is the first time they have been demonstrated 
below body temperature. They appeared after 
prolonged heat almost exclusively in the younger age 
groups which exhibited some degree of collagen 
degeneration, the largest examples being found in 
the infant dermis. This is in conformity with their 
production in larger numbers by the various 


collagen-destroying reagents reported previously 
(Keech and others, 


1956). 


ULTRA-VIOLET LIGHT ON HUMAN DERMIS 





217 





Part of the Jarge manufactured networks (infantile-type) found only in the 5-month-old fresh dermis after the application 
These examples were seen after incubation in normal saline for 14 days at 28° C. 


The paucity of fine, thread-like structures through- 
out the present investigation again confirms this 
previous work. As would be expected, only very 
scanty examples were seen, because the experiments 
were performed just below the neutral pH value. 


IRRADIATION WITH ULTRA-VIOLET LIGHT 


The results given in Table I were, in fact, the 
control experiments for concurrent studies em- 
ploying irradiation with ultra-violet light (UVL). 
In the experiments which paralleled Experiments 
1 to 5 in Table I, separate samples of the same 
substrates were suspended in water or normal 
saline in glass tubes (30 x5 mm.), the corks being 
sealed with collodion to prevent evaporation. 
These were affixed to a white index card and hung 
vertically in a fugitometer which emitted the 
equivalent of British June noon sunshine (3,000- 
8,000 A). The carbon arc was covered by a pyrex 
globe surrounded by a water-jacket, and a fan 
helped to maintain a constant humidity and tem- 


ParT II. 
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Fig. 29.—Fresh 61-year-old dermis after UVL irradiation for 14 days at 28° C. in water. Transformation structure intimately associ- 
ated with large dense bits, the elastin-like material resembling manufactured networks (MN). 





Fig. 30 (a), (6), and (c).—Typical examples of manufactured networks (MN) found after the application of heat. These were seen much 
more frequently in the younger age groups, being very scanty in the adults. 
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Fig. 33.—Fresh 5-month-old dermis after incubation in water for 
1! days at 37° C., showing part of a bundie of filamenting “‘elastin” 
and some degenerate collagen. 





Figs 31 and 32.—Fresh 5-month-old dermis after incubation in 
water for 14 days at 28°C. These show degeneration of the 
collagen fibrils and several manufactured networks (MN). 


perature. These earlier experiments were con- 
ducted at 28-29° C., and it proved impossible to 
raise the temperature in this machine to 37° C. 
without drastically altering the humidity. So the 
studies which paralleled Experiments 6 to 8 were 
performed in a fadometer containing a carbon 
arc with identical strength for fading dyed cloth 
standards, but without a water-jacket or fan. 
In this machine it proved difficult to keep the 
temperature as low as 37°C. and to maintain 
it at any given level. The substrates for these 
fadometer experiments were suspended in quartz 
tubes (508 mm.), and the corks were again 
sealed with collodion. 

In spite of all the technical difficulties (such as 
the variable burning-life of each carbon, with 
consequent periods at room temperature inside 
the instrument at weekends and between irradi- 
ation, not included in the irradiation time 
recorded), full “‘elastin’? counts were made from 
each specimen. These irradiation results formed 
a pair with each line printed in Table I. They 
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Figs 34 to 37.—In contrast to Figs 31-33, these illustrate the minimal effect of prolonged heat on the collagen fibrils 
from the 66-year-old adult. 
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Fig. 35 is taken after incubation in water for 14 days at 37° C. followed by a further 12 days at 44° C. 
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Fig. 37 is taken after incubation in normal saline for 11 days at 37° C. Note the piece of “elastin” 






221 






222 


were omitted for two reasons: to prevent further 
complication of the Table, and because they did not 
differ significantly from the counts made after 
testing the action of heat alone. They too 
showed an increase in “elastin’’ depending on 
the length of incubation, and a morphological 
picture similar in all respects to that found in the 
heat controls. 

Contrary to the results of the preliminary experi- 
ments in the fugitometer (and mentioned previously, 
Keech and others, 1956), no significant increase in 
elastin-like structures was observed over and above 
that which could be accounted for by heat alone. 
This first (misleading) experiment was performed 
during a heat wave and during staff holidays, and it 
is almost certain that, unknown to the staff con- 
cerned, there was a considerable rise of temperature 
within the machine. The possible criticism that the 
UV waves never penetrated the small glass tubes (in 
spite of being only 5 mm. in diameter) during the 
earlier experiments is discounted by the similar 
results obtained in the later work using tubes made 
of quartz. In England one is fortunate to get 12 
hours of noon June sunshine per year, so that 
continuous irradiation in the fugitometer even for 
1 week (168 hours) gives an extremely concen- 
trated dose of UVL, which should be sufficient 
to evoke a response in suspensions of exposed 
dermal collagen (without the protective epider- 
mis), should such a response occur at these temper- 
atures. 

One interesting point arises from the UVL study 
which paralleled Experiment 8 (Table 1). In the 
first part of the experiment, both irradiated and heat 
control substrates were maintained at 37° C., and 
the “‘elastin’’ counts and morphological picture were 
almost identical, showing a considerable increase in 
elastin-like structures as compared with the starting 
material. On re-incubation, although the fado- 
meter started at 44°C., the temperature quickly 
rose and the tube was removed after 21 hours at 
58° C. Examination showed that both the “‘elastin”’ 
counts and the morphological picture were almost 
identical to those seen in the heat control, which 
had been incubated for 12 days at 44°C. Thus it 
would appear that the very short incubation at 
the higher temperature was equivalent to the more 
prolonged incubation at 44°C. This can be 
adduced as further evidence that the changes found 
in the irradiated specimens were due to the action 
of heat alone. 

The lack of difference between the irradiated 
specimens and the heat controls could be due to 
insufficient exposure time or to exclusion of rays 
shorter than 3,000 A by the pyrex globe in the 
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fugitometer. It is difficult to draw comp isOns | 
with the marked pathological picture descri|..q by 
Gillman, Penn, Bronks, and Roux (1955.) fo; 


dermis from chronic UVL irradiation dermatii.; with 
or without superimposed carcinomata. The present 
study in vitro lacked the inflammatory  tissye 
response with its altered metabolism, upset enzyme 
systems, invasion by fibres and cells, and alteration 
in local pH values. However, several points appear 


to be worthy of comment. Both the present 
investigation and previous work (Burton and others. 
1955; Hall and others, 1955; Keech and others. 
1956, 1957) demonstrated that dermal collagen can 
be transformed into elastin-like structures by 
various treatments: incubation in alkaline buffer 
(pH 8-8), phthalate buffer (pH 5-0), or periodate 
(pH _ 5-0) at 37° C.; or heating in water alone for 
short intervals above body temperature, or for 
longer intervals at or below body temperature, 
As with the light microscope, the electron micro- 
scope revealed a range of elastin-like structures, 
merging one into the other, each structure consisting 





of two components: filaments and dense amorphous 
material (elastomucin). The morphology of any 
particular structure depended on the relative 
quantities of these two components (vide supra), | 
It is possible that the varieties present in all the 
starting materials may be derived from. those 
described histologically for normal skin. The fine, 
dendritic-like fibres of the sub-epidermal network 
may give rise to the fully-formed elastin; the, 
coarser elastic membranes-situated deeper in the 
dermis, may be broken up, during the grinding 
required to obtain a sufficiently fine suspension for | 
electron microscopic examination, to give the 
gradation of structures as postulated above. In| 
the experimental conditions outlined, suspensions 
of fresh whole dermis or prepared dermis alter (the 
extent of the alteration depending on the reagent 
used) to give a marked increase in “elastin”, 
morphologically similar to that found in_ the 
starting material, together with the appearance ol 
new elastin-like structures. As with the light 
microscope, so these newly-formed fibres appear to 
stem from degenerate collagen, which was then) 
either coated with amorphous material (elasto-| 
mucin) or transformed to varying degrees into 
typical ‘“‘elastin’’ filaments. Some of the same 


incubated specimens examined under the electron 
microscope in the present investigation were als¢ 
examined histologically (H. Saxl, personal com: 
munication) and were found to contain a proportion 
of collagen which stained yellow with the picric aci¢ 
in Van Gieson’s mixture, as mentioned by Gillman 
and others (1955a). 
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Conclusion 


Although this paper reports the results of test-tube 
experiments, a word might be said on their possible 
physiological application. The reaction of human, 
fresh, whole dermis to incubation in water was 
similar in every way to incubation in normal saline, 
which is nearer body milieu. The fact that early 
degenerative changes could be produced by pro- 
longed incubation at or below body temperature 
(albeit only a very small proportion of the total 
fibrils present were affected), and that the effect was 
more pronounced the younger the individual, may 
have some bearing on the normal physiology of 
growth and on the pathology associated with pro- 
longed fever. It would appear that only a very 
small fraction of the total collagen present needs to 
degenerate in order to provide sufficient breakdown 
products with which to build up some elastin-like 
material, which, in turn, seems susceptible to pro- 
longed heat. In the living body, enzyme systems 
also play a part, of course, in both the breakdown 
and the synthesis of tissue structures. For example, 
collagenase-activity has recently been demon- 
strated in dog pancreatic juice (Ziffren and Hosie, 
1955). This is the first time that collagenase 
has been demonstrated in mammals. Perhaps, in 
addition to the more active body components 
usually considered in physiological and pathological 
turn-overs, the more static connective tissue com- 
ponents may have a greater normal metabolic turn- 
over and a greater potential transformation capacity, 
and be more affected by pyrexia than is at present 
realized. Further work along these lines (preferably 
with living tissue) may explain how much of the 
damage to or alteration of the fibrous connective 
tissue components is due to the intermittent fever 
in the group of so-called ‘“‘collagen diseases”, and 
how much is secondary to alterations in the 
surrounding milieu. 


Summary 


(1) The effect of prolonged incubation at 28-29 


} and 37°C. of fresh whole dermis and prepared 
dermis from human abdominal skin of different 


age groups was studied both in water and in normal 
saline. Particular attention was paid to the state 
of the collagen fibrils and the numbers of elastin- 


| like structures seen, a minimum of 1,250 micro- 
) Scopic fields being scrutinized from each specimen. 


| irradiation by ultra-violet light. 
| Tesults of preliminary experiments, irradiation did 


(2) Different samples of the same substrates were 
suspended in H2O or normal saline and subjected to 
Contrary to the 
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not increase the “elastin’’ counts above that which 
could be accounted for by heat alone. 

(3) Age differences were noted, not only in the 
fresh and prepared starting materials, but also in 
their reactivity to heat. 

(4) No difference was found between incubation 
in water and in normal saline, and a comparable 
response occurred in substrates of the same age, 
whether they were fresh whole dermis or prepared 
collagen. 

(5) A rise in the quantity of fully-formed “‘elastin”’ 
was found in ali substrates up to 14 days’ incubation, 
but after this time the amount decreased. 

(6) In contrast, the numbers of transformation 
structures were directly proportional to the length 
of incubation, and were more plentiful at body 
temperature than below. 

(7) A possible explanation for these findings, 
together with their bearing on normal physiology 
and intermittent pyrexia, is briefly discussed. 


It is a pleasure to thank Professor R. E. Tunbridge, 
O.B.E., for his sustained encouragement throughout 
this work, and Dr. H. E. Nursten for obtaining the 
UVL irradiation facilities. 
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Etude au microscope électronique de l’effet de la chaleur 
prolongée et de la lumiére ultra-violette sur le derme 
humain provenant de groupes d’ages différents 
RESUME 
(1) L’effet d’incubation prolongée a 28°-29° et 37° C. 
de dermes frais entiers et de dermes prépareés provenant 
de peau abdominale humaine de groupes d’ages différents 
fut étudié, dans l’eau ainsi qu’en solution aqueuse 
physiologique. Une attention particuli¢re fut prétée 
a l’état des fibrilles collagénes et a la quantité notée de 
structures ressemblant a de |’élastine, un minimum de 
1250 champs microscopiques ayant été examinés pour 

chaque prélévement. 

(2) De différents échantillons des mémes substrata 
furent suspendus dans l’eau pure ou physiologique 
et soumis a lirradiation ultra-violette. Contrairement 
aux résultats d’expériences préliminaires, Virradiation 
n’augmenta pas les quantités d’“‘élastine’’ au déla de 
celles que la chaleur seule suffisait 4 expliquer. 
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(3) Les différences d’age furent notées, non seulement 
pour les matériaux de départ frais et préparés, mais 
aussi pour leur réaction a la chaleur. 

(4) Aucune différence ne fut trouvée entre incubation 
dans l’eau pure et dans l’eau physiologique, et une 
réaction comparable se produisit dans les substrata de 
méme Age, soit qu’ils fussent des dermes entiers frais 
ou du collagéne préparé. 

(5) Une augmentation de la quantité d’‘‘élastine”’ 
complétement formée fut trouvée dans tous les substrata 
jusqu’a 14 jours d’incubation, mais au dela, la quantité 
décroissait. 

(6) Par contre, les quantités de structures de trans- 
formation furent directement proportionnelles au temps 
d’incubation, et elles furent plus abondantes a la tem- 
pérature corporelle qu’en dessous. 

(7) On discute briévement une explication possible 
de ces données ainsi que leur importance physiologique 
et en relation a la pyrexie intermittente. 


Estudio al microscopio electronico del efecto del calor 
prolongado y de la luz ultravioleta sobre la dermis humana 
procedente de grupos de edades diferentes 


SUMARIO 
(1) Se estudié el efecto de incubacién prolongada a 
28-29° y 37° C. de dermis frescas enteras y de dermis 
preparadas procedentes de la piel abdominal humana de 
grupos de edades diferentes, en al agua asi como en 
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solucién acuosa isotonica. Se prest6 atenciOon pi ticular 


al estado de las fibrillas colagenas y al numero de ostrye. 
turas parecidas a la elastina, examinando un minimo de 
1250 campos microscoépicos por cada espécime! 

(2) Varias muestras de los mismos substratos /uerop 


suspendidas en H,O o en soluci6n acuosa isotunica y 
sometidas a la irradiacion ultravioleta. Contrariamente 
a los resultados de los experimentos preliminires, |, 
irradiacion no aumento las cantidades de “‘elastina’’ por 
encima de las que el calor solo hubiera podido producir. 

(3) Las diferencias de edad fueron notadas, no sélo 
para los materiales de partida frescos y preparados. 
sino también respecto a su reacci6n al calor. 


(4) No se encontr6 diferencia alguna entre la incuba. 
cién en el agua y en soluciOn acuosa isotonica, y una 
reaccion comparable se produjo en los substratos de |, 


misma edad, tanto en las dermis enteras frescas 
en el colageno preparado. 

(5) Se encontro una aumentacion de la cantidad de 
“‘elastina’’ enteramente formada en los substratos hasta 
a 14 dias de incubacion, pero después de este periodo 
la cantidad disminuia. 

(6) Por otra parte, el numero de las estructuras de 
transformacion fué directamente proporcional al tiempo 
de incubacién, siendo mayor a la temperatura de 
cuerpo que debajo de ésta. 

(7) Se discute brevemente una explicacién posible de 
estos datos asi como su importancia fisioldgica y en 
relaciOn a la pirexia intermitente. 


cuanto 











Ann, ri 


It 
amylo 
skin 1 
injecti 
1936: 
loidos 
intens 
normé 

Rec 
Laine, 
of pat 
of the 
taken 
intens 
longer 
in th 
result: 
this p 
amylo 
arthri 
the de 
one o 
the P 
amylo 
(Missi 

Usi 
confir 
us to | 
in the 


An 
norma 


by Lai 


Inject 
withor 
fort 0) 
A tub 
injecte 
of iC 











‘ Ann, rheum. Dis. (1957), 16, 225. 


It has been claimed that, in patients with 
amyloidosis, the presence of amyloid material in the 
skin may be demonstrated by the intracutaneous 
injection of Congo red (Philpott and Freshman, 
1936; Nomland, 1936). In the presence of amy- 
loidosis, the area of staining is said to be more 
intense and to persist for a longer time than in 





normal skin. 

Recently this technique has been employed by 
|) Laine, Holopainen, and Makinen (1956) in a series 
}of patients with rheumatoid arthritis. The fixation 
of the dye in the skin was measured by the time 
taken for the stained area to fade to a standard 
"intensity and this was found to be significantly 
j longer in 55 patients with rheumatoid arthritis than 
jin thirty normal control subjects. From these 

results, Laine and his co-workers concluded that 

this phenomenon might be due to the presence of 
samyloid in the skin of patients with rheumatoid 

arthritis. This seemed quite possible since, with 
» the decline of tuberculosis, rheumatoid arthritis is 
one of the chief causes of secondary amyloid. At 
®the Postgraduate School of Medicine, London, 
s amyloid was found in eight out of 48 autopsied cases 
§(Missen and Taylor, 1956). 
® Using a modified method of assessment, we have 
confirmed Laine’s results, but our experience leads 
4 us to differ somewhat from Laine and his colleagues 
in their tentative conclusions cited above. 








Methods 


An autoclaved solution of 1 per cent. Congo red in 
normal saline was used, since the aqueous solution used 
by Laine and others was found to produce some pain on 
injection. This solution may be autoclaved repeatedly 


pwithout change in its staining properties and no discom- 
ifort or untoward reactions occurred after its injection. 
sA tuberculin syringe was used and exactly 0-1 ml. was 
jinjected into the skin of the flexor surface of the forearm 
jof each subject. 
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INTRA-CUTANEOUS CONGO RED IN RHEUMATOID 
ARTHRITIS 


BY 


F. T. SHANNON, W. J. FESSEL, anp E. G. L. BYWATERS 


From the Special Unit for the Study and Care of Juvenile Rheumatism, 
Canadian Red Cross Memorial Hospital, Taplow, Maidenhead, Berks 


(RECEIVED FOR PUBLICATION APRIL 4, 1957) 


During the first 24 hours, the pink stain spread to an 
area of between | and 2 cm. diameter, slightly larger in 
children than in adults, and usually, contrary to expec- 
tation, less intense in adults. After 24 hours there was 
no further spread and the stain gradually faded. It was 
always more marked at the periphery and the fading was 
complete by about 9-12 days in the ‘“‘control’’ cases, but 
lasted for a longer period—between 17 and 20 days—in 
the cases with rheumatoid arthritis. The initial intensity 
of the staining and the rate at which it subsequently 
faded varied from individual to individual. The intensity 
of the staining at any stage was estimated by matching 
with a series of arbitrary standards consisting of strips 
of filter paper (Whatman No. 1) which had been soaked 
for about 2 minutes in an aqueous solution of Congo red, 
and then dried and kept in the dark. In these test 
specimens no fading occurred within 7 weeks. Eight 
solutions were used of the following dilutions: 1-0, 
0-5, 0-25, 0-125, 0-062, 0-031, 0-016, and 0-008 per cent. 
For convenience, these standards were numbered | to 8, 
the last numeral corresponding to the weakest solution 
of Congo red (0-008 per cent.). All readings were made 
in daylight and recorded in terms of these standard 
colour units. 


Interpretation 


It was found that, when readings were made in 
this manner, different observers might match the 
same stained area with different standards, especially 
as the staining became less intense. In order to 
assess the size of this observer variation, some pre- 
liminary trials were carried out. Two groups of ten 
patients each (five with Still’s disease and five con- 
valescent from rheumatic fever) were injected: two 
observers made ‘‘blind”’ independent daily readings 
(i.e. without reference to preceding readings) for 
5 to 7 days. In the first group (read by one medical 
and one lay observer), 30 per cent. of the ninety 
readings differed by one colour unit and about 
3 per cent. differed by two units. In the second 
group (read by the same medical observer and 
another), the readings also differed by one unit in 
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30 per cent. of cases, but differences of more than 
one unit did not occur. One observer tended to 
read consistently higher than the other. 

To minimize this slight observer error, to com- 
pensate for the differing initial intensity of staining 
in different subjects, and because readings made 
during the first week were subject to less variation 
than those made later, it was decided to utilize the 
difference between the reading at 24 hours after 
injection and another reading of the same spot by 
the same observer 5 to 7 days later. The difference 
between these two readings, divided by the time in 
days which elapsed between them, gives an estimate 
of the amount of fading which has taken place each 
day. This “‘fading rate’’ varied from 0 to 1-6 units 
daily in the 120 subjects tested. A rate of 0 indi- 
cates no fading over the week, and one of 1:6 
indicates rapid fading in 5 to 6 days. When this 
rate was calculated for the two preliminary trial 
groups, the same rate was given in five of the ten 
duplicate readings in the first group, the mean rates 
for each observer being 0-32 colour units/day and 
0-42 colour units/day respectively. In the second 
group, the same rates were given in eight of the 
ten duplicate readings, the means being 0-60 and 
0-53 units respectively. No rates differed by more 
than 0-17 units, and over the whole group of twenty 
subjects the means of the two duplicate sets of 
readings were 0-46 and 0-47 colour units/day 
respectively. 

Obviously the method does not lend itself to 
precise estimation in single cases, but it was con- 
sidered accurate enough when means of groups are 
considered. 

Results 


The fading rate was estimated on 120 subjects. 
These comprised 32 cases of rheumatoid arthritis 
(adult and juvenile) and 88 cases regarded as con- 
trols, which included forty cases of rheumatic fever 
(mostly convalescent) or chorea, and 21 cases of 
pulmonary tuberculosis. When the mean intensity 
of the staining at each day after the injection is 
plotted for the rheumatoid and the control group 
(Fig. 1), it is seen that the rheumatoid group 


ANNALS OF THE RHEUMATIC DISEASES 


fade more slowly and that the rate of 
in both groups is almost constant over the 
observed. 
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Fig. 1.—Mean intensity of staining of rheumatoid group (upper line) 

and control group (lower line). Numbers in brackets indicate 

number of patients observed each day. 


When this difference is expressed in terms of the 





mean fading rate, the 88 controls faded at 0-67 units 
daily and the 32 rheumatoid patients at 0-30 daily. 
There was considerable scatter of fading rates in 
both groups (Table 1), but the difference between 
them is significant (approximately seven times the 
standard error of 0:05). Because of this scatter, 
an attempt was made to correlate the fading rate 
with certain other clinical and pathological data. | 


TABLE I 
DISTRIBUTION OF FADING RATES IN EACH GROUP 











Fading Rate 
Group 0-0-0-17 | 0:33-0:50 0-66-0-83 
CONTROL 
(88 subjects) .. 1 35 39 13 
RHEUMATOID 
(32 subjects) .. 15 13 3 | 
(If these figures are converted to a fourfold table by combining the 
two outer with the corresponding inner columns, then x2 18-4 
and P <0-001.) 


Table II shows a progressive increase in the fading 


TABLE II j 


EFFECT OF AGE ON MEAN FADING RATE 














Age (yrs) 
Grou —_—$—$— 

. 0-9-9 10-15-9 164 Total 

RHEUMATOID (32 subjects) .. 0-17 0-32 0-42 0-30 
9 subjects 14 subjects 9 subjects t$D 

average age 7:05 average age 12:1 average age 38 0-24 

ConTROLs (88 subjects) ..| 0-47 0-65 0-69 0-67 
6 subjects 30 subjects 52 subjects +t §D 

average age 13 average age 38 0-24 


| average age 7:5 
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rate with increasing age in both groups, the dis- 
tinction between the rheumatoid and control groups 
being preserved in each age bracket. This is signi- 
ficant on a x” test (P=0-05-0-02) for the control 
group. but the numbers are insufficient in the rheu- 
matoid group to allow examination in this way. 

A less definite correlation but one of some interest 
was found in cases of rheumatic fever excluding 
chorea; seven of 26 such cases were considered to 
have active disease, both clinically and on the basis 
of the Westergren sedimentation rate. The nineteen 
inactive cases had a mean fading rate of 0-72, while 
the seven active cases had a mean rate of 0-47 (the 
difference is just over twice the standard error of 
0:12). The ages of the two groups were com- 
parable. 

No correlation with duration, activity, or severity 
of the disease process could be found either in the 
patients with rheumatoid arthritis or in those with 
pulmonary tuberculosis. The presence or absence 
of specific skin rashes in the rheumatoid and rheu- 
matic fever group showed no correlation, nor did 
the presence of an abnormal electrophoretic serum 
protein pattern or a positive Rose-Waaler test. 
Two patients with clinical and proven amyloidosis 
as a complication of rheumatoid arthritis showed a 
fading rate no slower than many other rheumatoid 
arthritis patients in whom this complication was not 
present. 

In ten patients (five rheumatoid and five control), 
an injection of | per cent. Evans blue was made into 
one forearm, at the same time as the Congo red was 
injected in the other (Fig. 2, overleaf). The rate of 
fading of the Evans blue (as measured by similar 
staining standards) was almost identical in the two 
groups, i.e. rheumatoids 0-22 and controls 0-25 
colour units daily. The rate of fading of the Congo 
red showed a difference: rheumatoids 0-20 and 
controls 0-55 colour units daily. 


Discussion 


These results confirm the report of Laine and 
others (1956) that the skin of patients with rheuma- 
toid arthritis shows a more prolonged fixation of 
injected Congo red than the skin of normal controls. 
However, it was felt that several facts made it un- 
likely that this phenomenon was due to deposits of 
amyloid as Laine and his co-workers suggested. 

Those patients who had had extensive involve- 
ment for a long time and who could reasonably 
be expected to be more likely to have developed 
amyloid, showed no greater fixation than those 
in whom the disease was relatively mild and early. 
Furthermore, the two cases of proven amyloidosis 
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tested did not show any more prolonged fixation 
than other cases of rheumatoid arthritis of the same 
age. The increased fixation shown by cases of 
active rheumatic fever and the demonstrable differ- 
ence in the three age groups of the control series also 
suggest that the explanation lies not in amyloid 
deposition in the skin but rather in a change in 
the nature or metabolism of one of the normal skin 
constituents. 

Equally, the similarity of fading rates shown by 
rheumatoid and control patients when Evans blue 
was injected, and the difference in the same patients 
with Congo red, make it unlikely that the explana- 
tion lies in a difference in peripheral circulation. 

Dixon, Ramcharan, and Ropes (1955) have 
reported an increased rate of loss of Congo red 
from the plasma in adult rheumatoid arthritis 
patients compared with normal subjects. Thus 
normal subjects retained in the plasma 70 per cent. 
of the amount injected after one hour, but the 
patients with amyloid retained 50 per cent. or less. 
114 out of 227 rheumatoid arthritis patients gave 
values between 50 and 70 per cent. It was possible, 
they thought, that this represented a subclinical 
level of amyloidosis or an analogous alteration of 
the polysaccharide and protein constituents of con- 
nective tissue, since amyloid was found in 24 per 
cent. of eighty autopsied rheumatoid patients and 
some decreased Congo red plasma retention has also 
been found in other patients without clinical evidence 
of amyloidosis but with diseases which could be 
associated with that complication. Against this 
interpretation, however, was the failure to find any 
evidence at all of amyloidosis at autopsy in two 
patients with Congo red retention of 50 per cent. or 
less after one hour within 2 weeks of death. 

It appears possible that this low plasma retention 
might be explained by the appearance of a Congo 
red-avid material in the tissues of rheumatoid 
subjects. Another abnormality affecting the skin 
has been described in rheumatoid arthritis and in the 
acute stages of rheumatic fever (Bywaters, Holborow, 
and Keech, 1951), and this may be a related pheno- 
menon. A prolonged reconstitution of the substrate 
for hyaluronidase was found. In young normal 
subjects, this substrate reformed more quickly than 
in the more elderly. If these two phenomena relate 
to similar substances, one might postulate that in 
rheumatoid arthritis there is an increased amount in 
the skin and that degradation is very slow. In 
young normal subjects there is more present than in 
the old, but the turnover rate is quicker. 

These data confirm the widespread involvement 
of connective tissue in rheumatoid arthritis and 
rheumatic fever, and suggest that further attention 
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Fig. 2.—Congo red test at the first and eighth day in a case with convalescent rheumatic fever (left) and in a 
case with Still’s disease (right). 
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should be paid to the apparently unaffected tissues 
| in these diseases. 


Summary 


(1) The vital staining of the skin after intra- 
cutaneous injection with Congo red has been studied 
in 120 subjects. 


(2) There is an increased and prolonged fixation 
of this dye in the skin of patients with rheumatoid 
arthritis and active rheumatic fever compared with 
convalescent rheumatic fever patients and others. 


(3) There is a well-marked change with age, 
younger subjects showing a slower fading rate. 

(4) This phenomenon is thought to be due to 
a change in the nature or metabolism of the con- 
nective tissue constituents rather than to altered 
vascularity or to the deposition of amyloid. 
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Rouge Congo intradermique dans |’arthrite rhumatismale 
RESUME 

(1) La coloration vitale de la peau aprés injection 
intradermique de Rouge Congo fut étudiée chez 120 
sujets. ; 

(2) Il se produit une fixation prolongée et augmentée 
de ce colorant dans la peau des malades atteints d’arthrite 
rhumatismale et de rhumatisme articulaire aigu, en 
comparaison avec les convalescents de rhumatisme 
articulaire aigu et autres. 

(3) Il existe une différence trés nette selon I’age, 
les sujets plus jeunes se décolorant plus lentement. 

(4) On pense que ce phénoméne est di a un change- 
ment dans la nature ou le métabolisme des constituants 
du tissu conjonctif plut6t qu’a une altération de la 
vascularité ou a un dépdét amyloide. 


El rojo Congo intradérmico en la artritis reumatoide 
SUMARIO 

(1) Lacoloracion vital de la piel después de inyecciones 
intradérmicas de rojo congo fué estudiada en 120 
Sujetos. 

(2) Se produce una fijacion prolongada y aumentada 
de este tinte en la piel de enfermos con artritis reuma- 
toide y con reumatismo poliarticular agudo, en com- 
paracion con los convalecientes de reumatismo poli- 
articular agudo y otros. 

(3) Existe una diferencia muy marcada segun la edad, 
produciéndose la descoloracion mas lentamente en sujetos 
mas jovenes. 

(4) Se cree que este fendmeno se debe mas bien a un 
cambio en la naturaleza o en el metabolismo de los 
constituyentes del tejido conjuntivo que a una alteracién 
de la vascularidad o a un depdsito amiloide. 
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MYALGIC SYNDROME WITH CONSTITUTIONAL EFFECTs 
POLYMYALGIA RHEUMATICA 


H. STUART BARBER 


Manchester 


(RECEIVED FOR PUBLICATION SEPTEMBER 21, 1956) 


At two rheumatism clinics within the past 6 years 
several patients have been seen with symptoms 
suggestive of rheumatoid disease, but who on 
examination were found to lack the usually associated 
clinical signs. The impression that the condition 
might be a clinical entity has grown stronger with 
continued observation over a period of years, and 
increasing awareness of the clinical features dis- 
closed that several other such cases were attending 
the clinics with the presumptive diagnosis of rheuma- 
toid disease. These cases have been under observa- 
tion for from 1 to 10 years, and none has developed 
the clinical features of rheumatoid disease in this 
time although many have continued to have painful 
muscle symptoms of variable intensity. Of the 
twelve patients, two were men and ten women, their 
ages at onset ranging from 46 to 68 years. One man 
has been under continuous personal observation for 
7 years. 


Symptoms.—The onset is characterized by wide- 
spread muscular pain, often as sudden as the 
familiar stiff neck so well named ‘‘Hexenschuss’”’ by 
the Germans. Sometimes it is a more gradually 
increasing ache affecting the neck and shoulder 
muscles or the lower back and thigh muscles. As in 
other forms of rheumatism, there are seemingly no 
significant aetiological factors and the onset could 
not be related to a preceding infection or emotional 
upset. The site of onset in the present series of cases 
was either in the neck and shoulders or in the gluteal 
region and thighs. In one case the pain first appear- 
ed in the calf muscles and several patients referred 
to pain in the hips which on closer inquiry was 
clearly located in the gluteal muscles. 

In all cases, muscle-groups of the trunk and limbs 
successively became affected and by the time the 
patients were seen at the clinic the discomfort was so 
widespread as to evoke the consideration of a 
psychogenic basis. Nor was this impression lessen- 
ed by the apparent exaggeration of the symptoms. 











It is the similarity of the description which becomes 
so striking. Two patients had ‘‘pain from the neck 
to the knees’’, and complaints of pain ‘‘from the 
buttocks to the ankles”’, ‘‘in shoulders and groins”. 
**in knees, thighs, hips, and neck’ were the rule 
One man described himself as having a ‘‘burning, 
searing pain in the shins’’. None of the patients had 
had swollen joints despite the presence of these 
painful symptoms for periods ranging from 3 months 





to 5 years. 

Not unnaturally the complaint had been treated as 
“fibrositis”’ or ‘muscular rheumatism” and salicylates | 
afforded the usual temporary relief. However, the 
persistence of the pains, their widespread character, 
and the presence of constitutional symptoms led the 
patients to be referred to the clinics. Most patients 
had experienced loss of weight since the onset, in one 
case of 28 lb. Sleep was much disturbed by pain 
and all complained of lassitude and depression. A 
few patients mentioned some degree of morning | 
stiffness apparently similar to that found in rheu- 
matoid disease. 

The clinical findings on examination were char- 
acterized by the absence of objective joint changes. 
In cases with pain the neck and shoulders there was 
slight limitation of movement which could be largely 
attributed to painful muscles. No restriction of 
movement was found in the lower limbs even when 
the pain was located there. No abnormality was 
found in the lungs, cardiovascular system, abdomen, 
or the central nervous system. 


' 


Laboratory Findings.—These are summarized in 
the Table (opposite). The erythrocyte sedimenta- 
tion rate was always raised and often extremely high. 
A hypochromic anaemia was not infrequent but the 
blood count in other respects was normal. All the 
present cases showed a hyperglobulinaemia. 

In nine a search was made for ‘‘L.E.”’ cells but 
these were not found. 





The differential sheep cell agglutination test, which | 
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TABLE 


INITIAL LABORATORY FINDINGS 
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Case No. 1 2 | 3 4 5 6 7 8 9 10 11 | 12 
oe arr cca carer ace oan | nee | 

Gouge eel 55 100 45 80 110 85 75 90 80 65 | 110 
HG’) | 98 | 96 | 9-6 | 11-7 | 12-5 | 9-8 8-6 | 11-6 | 12-2 | 14 13-3 | 12°1 
Real. ee 4:1 4:1 3-7 4:4 4-5 4-0 2-9 4:3: 4:5 4:8 51 | 46 
White Blood Cells 8,700 | 5,400 5,100 | 4,200 | 7,200 | 7,600 | 7,400 | 6,400 | 4,200 | 10,700 | 7,200 | 8,400 
. 3-34 3-3 | 2-75 3-4 4-0 3-6 3-6 4:8 4:2 3-5 3-9 | 3-5 
Serum Globulin ie a ae | 

(g./ml. °) 3-1 3-9 4:0 3-0 3-8 3-7 3°3 3-0 3-2 3-9 3-0 | 2.4 
Thymol Turbidity 1 5 an 3-5 * > pric. — om : = : | 
Blood Urea ; 20 . 27 —- | 8 |ent@ - - | & 
Standard Urea : he at oi: 

Clearance (%) 68 67 43 84 a 97 86 50 ~ - 44 
“LE.” Cells ¥ Neg Neg : Neg. Neg. Neg. “Neg. Neg Neg. | Neg 
Wassermann Reaction Neg. Neg Nes. a “a: - a. aaron _en a 
D.A. er Neg. Neg Neg. Neg. 7 Neg. 7 Neg. : Neg. Neg Neg Neg 





(according to certain clinical features) is positive in 
57-95 per cent. of in-patients with rheumatoid 
disease, was negative in all cases tested (Ball, 1956). 

Some apparent impairment of renal function was 
found in two cases in which the standard urea 
clearance was respectively 43 and 44 per cent. of 
average normal function, although the blood urea 
was within normal limits. 

Alterations in the plasma proteins reflect changes 
in liver function, and the thymol turbidity test will 
detect such changes which not infrequently occur in 
rheumatoid disease, but in seven of the present cases 
in which the test was carried out normal results were 
obtained. 

The Wassermann reaction, which occasionally 
shows a false-positive result in systemic lupus 
erythematosus, was negative in the six patients whose 
blood was tested. 

A latent thyrotoxicosis was considered in two 
patients, but their serum cholesterol and basal 
metabolic rates were found to be normal. 

In two cases in which it was done the Widal 
reaction was negative for the Salmonella typhi, 
S. paratyphi, and Brucella abortus groups. 

The radiographic appearances of the hands showed 
the presence of some degree of osteoporosis, but this 
was neither juxta-articular nor accompanied by the 
characteristic erosions seen in rheumatoid disease. 
In the skiagrams of the spine only changes of a 
degenerative nature consistent with the age of the 
patient were present. 


Treatment.—All patients were given a prolonged 
period of rest in bed and daily active non-weight- 
bearing exercises under the supervision of a physio- 
therapist. Pain could be controlled to a large extent 
by salicylates, codeine, or phenylbutazone. Hypo- 
chromic anaemia was corrected by parenteral iron as 
necessary. Pyrexia occurred in two patients, one 
of whom had a persistently raised temperature 
accompanied by night sweats. All investigations to 
ascertain the cause of this pyrexia proved fruitless 
and it gradually settled to normal. During this 
period she developed a widespread vitiligo which is 
still present 12 months after her discharge from 
hospital. 

The acute phase of pain gradually passed off under 
this regime, but in many cases the erythrocyte 
sedimentation rate remained high. The greater avail- 
ability of the corticosteroids made it possible to try 
their effect, and there was no doubt of the immediate 
response to these preparations. Three patients 
obtained almost complete relief with phenylbutazone 
and continue to take this in preference to any other 
drug. 


Prognosis.—The prognosis is good. One case has 
gone into complete remission which has now con- 
tinued for 3 years, and two have had remissions 
lasting for from 2 to 3 years. Inthe remainder there 
has been considerable relief of symptoms, in spite of 
evidence in a slightly elevated erythrocyte sedimenta- 
tion rate of continuing low-grade activity. 
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Diagnosis.—The somewhat melodramatic descrip- 
tion of their pain by these patients tends to suggest 
a diagnosis of psychoneurosis until the E.S.R. has 
been measured. While there may be a functional 
overlay, the raised E.S.R. points to a systemic 
disease. The possibility of rheumatoid disease 
cannot always be excluded despite the absence of 
overt joint swelling. A period of vague muscle 
pains may precede the frank signs of this condition 
and only prolonged observation will establish the 
diagnosis. 

Both polyarteritis nodosa and systemic lupus 
erythematosus are accompanied by joint and muscle 
pains. The former commonly includes impairment 
of renal function, while palpable nodules may be 
present in the muscles, and the clinical picture is 
complicated by arterial occlusions in various parts 
of the body. Despite corticosteroids the prognosis 
in this condition remains poor. The differential 
diagnosis of systemic lupus erythematosus may 
present considerable difficulties; *‘L.E.’’ cells were 
not found in the condition now reported and there 
was no leucopenia. Ankylosing spondylitis in its 
typical and atypical forms is excluded by the absence 
of radiological changes in the sacro-iliac joints. 

Dermatomyositis is characterized by diffuse 
muscular weakness and pain, and is accompanied 
by skin changes resembling scleroderma. The 
affected muscles have a doughy consistency not 
found in the condition now reported. Furthermore 
the E.S.R. is not usually much increased. 

Polymyositis resembles the present condition in 
some respects, but is characterized by increasing 
muscular weakness which may be accompanied by 
pain in the affected muscles. It is also often asso- 
ciated with skin changes similar to dermatomyositis, 
scleroderma, or lupus erythematosus. 

Multiple myelomatosis and metastatic carcino- 
matosis may be excluded by a full radiological 
examination. 


Case Reports 


Case 1, a retired draughtsman aged 65, first attended the 
orthopaedic out-patient department on account of back- 
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ache of 9 months’ duration. Because of a raised E S_R. 
without any other objective abnormality, he was adn. itted 
to hospital for further investigation in December, | 947. 
The E.S.R. was 30 mm./hr and the cerebrospina! fluid 
was normal. He was discharged in January, 1948, with. 
out a definite diagnosis, only to be referred to the medica] 
out-patient clinic for the same complaint in the following 
September. The E.S.R. was then 50 mm./hr and the 
alkaline phosphatase was 27 units per 100 ml. Skia. 
grams of the spine and sacro-iliac joints showed no 
abnormality. Physical therapy had afforded no relief 
and he was referred to the rheumatism clinic in July, 194s. 

When seen in this clinic he complained of “pain from 
the neck to the knees’. He was unable to walk more 
than 50 yds. Since the onset he had lost some 14 |b. in 
weight. He appeared to be in considerable pain but no 
joint swelling or limitation of movement was found 
There was much tenderness in the paravertebra! and 
gluteal muscles. He had some hypertension, with a 
blood pressure of 200/110 mm. Hg, but no other abnor- 
mality was found on general physical examination. The 
laboratory findings are shown in the Table, and the E.S.R 
in Fig. 1. 

He was given a course of intravenous iron in August, 
1949, and two months later the Hb had risen to 12°85 g 
per cent. witha red cell count of 5-1 mill./cu.mm. Some, 
subjective improvement occurred, but in January, 1950, 
he reported a recurrence of the pains and the E.S.R. was 
then found to be 55 mm./hr. Blood investigations 
included a blood count which again showed some hypo- 
chromia with a Hb of 10-9 g. per cent. and a red cell 
count of 4-2 mill./cusmm. The total and differential 
white cell count were normal. The serum calcium was 
10-3 mg. and the serum inorganic phosphorus 3-4 mg. 
100 ml. The urea clearance test gave a standard clear- 
ance of 68 per cent. X-rays of the cervical and lumbar 
spines and both hip joints were normal. 

As the pains continued and it was felt that he might 
have an obscure bone condition he was referred to a 
nearby teaching hospital where bone diseases were receiv- 
ing special study at the time. The E.S.R. was then 
47 mm./hr, serum alkaline phosphatase 15 units/100 ml., 
serum acid phosphatase 3 units/100 ml., and liver function 
tests normal. He was discharged with the note that no 
organic disease was considered to be present. 

His condition thereafter showed a slow spontaneous 
improvement, although in November, 1950, the E.S.R. 
was still 30 mm./hr. In October, 1952, he began taking 
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Butazolidin and this proved most effective in relieving his 
He was seen again in January, 1953, and the 
He last attended the out- 
patient clinic in 1955 when he reported himself to be quite 
fit and had a normal E.S.R. 


symptoms. 
E.S.R. was then normal. 


Case 2, a housewife aged 46, was admitted to the 
rheumatism unit in January, 1950, with a history of 
severe pains in the thighs beginning 4 months before and 
subsequently spreading to the arms, shoulders, and back 
of the neck. No joint swelling had occurred. Apart 
from lassitude, there had been no loss of weight or other 
constitutional symptoms. 

On examination she appeared to be somewhat anaemic. 
No muscular wasting or loss of weight was apparent. 
The cervical and lumbar spine was much restricted and 
considerable pain was present in the spinal and shoulder 
muscles on palpation. No other abnormality was found 
on general physical examination. 

The laboratory findings are given in the Table and the 
E.S.R. in Fig. 2 

Skiagrams of the cervical spine showed some narrowing 
of the disk space between C6 and C7. No abnormality 
was seen in the lumbar spine of sacro-iliac joints. 

She was discharged in April subjectively improved 
although the E.S.R. was still elevated at 50 mm./hr. 
Because of an exacerbation of the pains she was re- 
admitted in July when the E.S.R. was 105 mm./hr and she 
had hypochromic anaemia with Hb 8-3 g. percent. She 
improved in hospital and was discharged in September, 
1950. The E.S.R. was then 25 mm./hr and the Hb had 
risen to 11-7 g. per cent. 

For the next 3 years she was seen in the out-patients 
clinic at regular intervals. In this time the E.S.R. fell 
steadily to normal. In July, 1953, she reported herself to 
be quite well and the E.S.R. was normal. When seen in 
December, 1954, she had some recurrence of the pain but 
the E.S.R. was only 12 mm./hr. By February, 1955, the 
condition had deteriorated still further, with much pain 
in the thighs and arms, but no swollen joints or localized 
pain. Tenderness was again present in the muscles, and 
she was admitted for further observation. 


Laboratory Findings.—E.S.R. 65 mm./hr. Hb 11-7 g. 
per cent., R.B.C. 3-8 million, W.B.C. 5,600 per cu.mm. 
Serum albumin 3-9 g./100 ml., serum globulin 2-4 g./ 
100 ml. Blood urea 20 mg. per cent. Urea clearance 
67 per cent. of average normal function. Thymol 
turbidity 1-5 units. No L.E. cells found. Wassermann 
reaction negative. Differential agglutination test nega- 
tive. 

Further skiagrams of the spine, hands, and feet showed 
no abnormality. 

In hospital she again improved and phenylbutazone 
afforded much relief of pain. On discharge in July, the 
E.S.R. was 40 mm./hr and Hb 13-2 g. per cent. When 
last seen in December, 1955, she reported only occasional 
pain and that she had been able to manage without 
analgesic drugs. The E.S.R. was 30 mm./hr. 


Case 3, a housewife aged 48, was transferred to the 
Devonshire Hospital in May, 1950, from another hospital 
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where she had been admitted with pains in the shoulders, 
hips, and knees early in November, 1949. At that time 
she had limitation of the cervical spine, shoulders, and 
hips, without other abnormality. The investigations at 
the original hospital, which included a barium meal, blood 
urea, Widal reaction, Paul Bunnell test, and examination 
of faeces for occult blood were all negative. The E.S.R. 
was consistently 40 mm./hr (Westergren) and the Hb 50 
per cent. Skiagrams of the spine, pelvis, and hips were 
normal. She had shown no response to a variety of 
therapies, including anti-histamines, progesterone, peni- 
cillin, cincophen, and colchicum. 

When she was examined at the Devonshire Hospital the 
clinical findings were still much the same, namely limita- 
tion of the neck and shoulder movements. Her reaction 
during the examination evoked the comment in the 
clinical notes that the condition appeared to be largely 
hysterical. However the finding of a E.S.R. of 100 mm./ 
hr (Westergren) made this less likely. 

The laboratory findings are given in the Table and the 
E.S.R. in Fig 3 (overleaf). 

Skiagrams of the cervical and lumbar spine and of the 
pelvis showed no abnormality. 

A course of parenteral iron largely corrected the 
anaemia and the Hb rose to 12-4 g. per cent. Her con- 
dition slowly improved and she was discharged in 
September, 1950, with E.S.R. 30 mm./hr. She continued 
to attend the out-patient clinic and the variation found in 
the E.S.R. is recorded in Fig. 3. In February, 1953, she 
was again admitted to hospital because of recurrence of 
the pains and extreme depression. Her E.S.R. was only 
25 mm./hr (Westergren) and she made a rapid recovery. 
Since then she has remained free from symptoms, and 
when seen in May, 1955, the E.S.R. was normal and the 
sheep cell agglutination test negative. 


Case 4, a housewife aged 65, had had a febrile illness in 
January, 1950, accompanied by pain in the thighs which 
persisted after the temperature had settled. The pains 
became generalized, she lost much sleep as a result of the 
discomfort, and a loss of weight indicated a constitutional 
effect. No joint swelling had occurred. 

She was admitted to hospital in June, 1950, because of 
persistent pain in the arms and shoulders. Clinically 
there was some voluntary restriction of movement of the 
shoulders with no particular tenderness in the muscles 
and no abnormalities in the joints. General physical 
examination revealed nothing of note. The laboratory 
findings are shown in the Table. In hospital the con- 
dition showed symptomatic improvement and the E.S.R. 
settled to normal. She was discharged in August, 1950. 

She did not again attend the out-patient clinic, but in 
October, 1955, when her sister (Case 8) was admitted for 
an almost identical complaint, she was visited at home. 
During the 5 years after her discharge from hospital she 
had continued to have pains in various muscle groups but 
no joint involvement had occurred. Earlier in the same 
year she had consulted a cardiologist because of giddiress 
and tachycardia but no abnormality was found and the 
electrocardiogram was normal. 

Physical examination revealed no evidence of arthritis. 
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Fig. 3. Case 3. 


The E.S.R. was 30 mm./hr (Westergren) and the serum 
albumin and globulin were 3-4 and 3-0 g./100 ml. 
respectively. 


Case 5, a housewife aged 53, was first seen in April, 
1954, on account of pain in trunk “from the neck to the 
knees”. She had had the symptoms for 16 months, and 
while phenylbutazone afforded some relief, she had had 
to discontinue taking this drug because of dyspepsia. 
No swollen joints had been seen at any time since the 
onset but she had stiffness on rising. The appetite was 
poor and some loss of weight had occurred accompanied 
by marked depression. 

There was no clinical evidence of weight loss and no 
apparent anaemia. The cervical and lumbar spines were 
limited in range and the shoulder muscles were tender on 
palpation. No joint swelling was found. General 
physical examination revealed nothing of note. The 
E.S.R. was 80 mm./hr, and she was admitted to hospital 
in June, 1954. 

The laboratory findings are shown in the Table and the 
E.S.R. in Fig. 4. 

Skiagrams of the hands and feet showed no abnor- 
mality, but some degenerative disk changes were present 
in the cervical and lumbar spines. 

She gradually improved in hospital and the pain was 
largely relieved by calcium aspirin. On discharge in 
January, 1955, she had gained 14 Ib. in weight and the 
E.S.R. was 45 mm./hr. Subsequently, at the out-patient 
clinic, the E.S.R. remained high and her symptoms per- 
sisted. In October, 1955, she began to take prednisone 
with marked symptomatic improvement. When last 
seen she still had some shoulder pain and the E.S.R. was 
25 mm./hr. 


Case 6, a retired schoolmistress aged 68, was transferred 
from a rheumatic unit to the Devonshire Hospital in July, 
1954, with the diagnosis of “‘fibrositis and osteo-arthritis’’. 
In October of the preceding year she had begun to have 
difficulty in ascending slight inclines because of pain and 
stiffness in the calf muscles. The pain spread to involve 
other muscle groups, and by March she had severe dis- 
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Fig. 4. Case 5. 


comfort in the neck and upper back. Out-patient treat. 
ment had afforded no relief and there had been a loss of 
18 Ib. in weight. 

On admission she was somewhat anaemic in appear. 
ance. A generalized muscular tenderness was present 
without manifest joint involvement. No abnormality 
was found on general physical examination. She was 





apyrexial. 

The laboratory findings are shown in the Table. 

Skiagrams of the cervical spine, lumbar spine, hands, 
and feet showed no abnormality. 

With rest and a course of parenteral iron, which 
restored the haemoglobin level to 14-5 g. per cent., her 
condition improved. The weight increased by 15 |b. and 
the E.S.R. to40 mm./hr. She was discharged in Decem- 
ber, 1954, almost free from symptoms. 

A follow-up letter in November, 1955, elicited the 
report that she was “‘wonderfully well but still has some | 
discomfort in the shoulders and lower back’’. 


er 


Case 7, a housewife, aged 65, was referred to the 
rheumatism clinic in January, 1954, because of generalized 
pain of 3 months’ duration. Initially the pains had been 
confined to both legs extending from the buttocks to the | 
ankles, but in turn the arms, neck, and upper part of the 
back became affected, so that she had much difficulty in 
completing her toilet. 

She was rather overweight and looked anaemic. The 
joints were not objectively involved although muscular 
pain had caused some restriction of shoulder movement. 
The shoulder muscles were tender on palpation. No 
significant abnormality was found elsewhere on general 
physical examination. She was admitted to hospital in 
February, 1954. 

The laboratory findings are given in the Table and the 
E.S.R. in Fig. 5 (opposite). 

Skiagrams of the hands and feet, and cervical and 
lumbar spine showed only degenerative changes con- 
sistent with her age. 

After a course of parenteral iron the haemoglobin level 
rose to 13-4 g. per cent., her general condition improved, 
and the E.S.R. fell to 50 mm./hr. She was gradually 
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Case 9, a housewife aged 46, attended the clinic in 
September, 1953, on account of a stiffness in the upper 
and lower extremities of 6 months’ duration. She had 
had some difficulty in walking and in negotiating stairs. 
No loss of weight had occurred but she had apparently 

had some night sweats. Clinically 

there was no evidence of joint 

5 involvement. No abnormality was 

found on general physical exam- 

ination. The E.S.R. was 10 
mm./hr. 

In February, 1954, the E.S.R. 
was 30 mm./hr, and by November, 
1954, it had risen to 70 mm./hr 
and she complained bitterly of pain 
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Fig. 5. Case 7. 


allowed up, but in April complained of increasing stiffr.ess 
and the E.S.R. rose to 110 mm./hr. In May she began to 
have a pyrexia accompanied by night sweats and this con- 
tinued for 6 weeks without ascertainable cause. Blood 
cultures were sterile, Widal test negative, and urine 
culture sterile. X-rays of the chest showed no abnor- 
mality. Nevertheless there was a leucocytosis of 15,800 
She 
lost some 28 Ib. in weight and developed a widespread 
vitiligo. 

The febrile condition gradually cleared up and she was 
discharged in September, 1954. She continued to 
improve and was seen regularly as an out-patient. On 
her last attendance in October, -1955, she still had 
occasional pains but the E.S.R. was 15 mm./hr and the 
Hb 12-6 g. per cent. 


Case 8, a widow aged 66, was seen for the first time in 
February, 1955, when she had had pain in the back of the 
neck spreading gradually to affect the lower back and legs 
for the last three months. There had been some morning 
stiffness but no joint swelling or localization of pain to a 
joint. The appetite was poor, she had lost weight. 
Salicylates afforded some relief. Her sister (Case 4) had 
been an in-patient for a similar complaint some years 
before. 

She had Heberden’s nodes, and the back and gluteal 
muscles were markedly tender on palpation. She had 
some hypertension (blood pressure 230/110 mm. Hg). 
No other significant abnormality was found on general 
physical examination. 

The laboratory findings are shown in the Table. 

Skiagrams of the hands, feet, and spine showed only 
minor degenerative changes. 

In hospital there was a gradual improvement with rest, 
and her pains were much relieved by phenylbutazone. 
She was discharged in June, 1955, but continued to attend 
the clinic. When last seen in October she was practically 
free from symptoms and the E.S.R. was 25 mm. (Wester- 
gren). 
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Fig. 6. 


in the shoulders and legs. She was 
admitted to hospital in January, 
1955. 

The laboratory findings are given 
in the Table. 

Skiagrams of the hands, 
spine, and chest showed no abnormality. 

In hospital her condition gradually improved and 
calcium aspirin afforded adequate relief of symptoms. 
On discharge in March, 1955, the E.S.R. was still 
60 mm./hr but she was free from pain. She attended the 
clinic regularly and the improvement was maintained. 
In November, 1955, the E.S.R. was 10 mm./hr. 
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feet, 


Case 10, a housewife aged 62, had suffered a sudden 
attack of generalized pain in May, 1955, which improved 
after a period of rest in bed. Intermittent attacks of pain 
continued until September when she found that she could 
no longer climb stairs. She was not able to complete 
her toilet, became very depressed, and lost her appetite 
and some weight. Her sleep was much disturbed by pain. 

She was referred to the clinic in November, 1955. She 
then had severe pains across the shoulders, down the 
arms and in the back. Some discomfort was present in 
the legs at night. She appeared to be rather anaemic but 
no considerable loss of weight appeared to have occurred. 
No objective joint changes were found, but the cervical 
spine was limited in range and full shoulder abduction 
was not possible because of the painful shoulder muscles. 
Nothing of note was detected in the lungs, cardio- 
vascular system, abdomen, or central nervous system. 
She was admitted to hospital shortly afterwards. 

The laboratory findings are given in the Table. 

Skiagrams of the spine, pelvis, hands, and feet showed 
no abnormality. 

With rest in bed she gradually improved and her 
recovery was hastened after she began taking prednisone. 
When she was discharged towards the end of January, 
1956, she was free from symptoms and the E.S.R. was 
normal. She continued taking prednisone in a dosage of 
5 mg. daily and remained largely symptom-free, but on the 
last occasion that she attended the clinic the E.S.R. had 
again risen to 40 mm./hr. 


Case 11, a retired engineer aged 59, first attended the 
out-patient clinic in 1947, having begun to have pains 
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“all over’? 3 years before. This was accompanied by 
stiffness on rising in the morning and after remaining in 
one position for any length of time. The shoulder girdle 
was mainly involved but no joint limitation was present. 
General physical examination disclosed no abnormality 
other than a nodular lipomatosis affecting the upper 
limbs. The E.S.R. was 58 mm./hr and the blood uric 
acid 2-65 mg. per cent. 

In July, 1950, he again attended the out-patient clinic 
because of pain in the shoulders, neck, and lower back. 
He also described a burning, searing pain in the left shin, 
knee, and hip. No objective abnormality was present, 
but the E.S.R. was 50 mm./hr. He was treated as an 
out-patient, but showed no symptomatic improvement. 

He was referred to the clinic in 1953, still with pain in 
the shoulders radiating into the neck. As before no 
clinical abnormality was found, the E.S.R. was 55 mm./hr. 

In July, 1955, he again attended the out-patient clinic 
with a complaint of pain all over—sometimes in the 
shoulders, at other times in the fingers or both knee 
joints. No swelling of the joints had occurred and no 
abnormality was found on examination other than the 
lipomatosis which had now spread to the trunk and lower 
limbs. 

The laboratory findings are shown in the Table and the 
E.S.R. in Fig. 6. 

When last seen in July, 1956, he reported himself to be 
free from symptoms, but the E.S.R. was still raised at 
65 mm./hr. 


Case 12, a schoolmistress aged 61, consulted me on 
account of pain in both shoulders and groins in July, 
1954. The onset had occurred in April with a stiff neck 
accompanied by pain radiating into the shoulders. She 
had been admitted to her local hospital in May, but had 
been discharged 3 weeks later without a definite diagnosis 
being reached. 

In September, 1954, when she was admitted to the 
Devonshire Hospital, she had pain on movement of the 
shoulders, cervical spine, and hips. No abnormality was 
found on general physical examination. 

The laboratory findings are shown in the Table. 

X-rays showed no abnormality other than the degenera- 
tive changes to be anticipated at her age in the cervical 
spine, lumbar spine, and pelvis. 

The condition gradually improved with rest in bed and 
daily active non-weight-bearing exercises. Calcium 
aspirin proved an adequate analgesic. The E.S.R. 
remained at levels of over 100 mm./hr. She was dis- 
charged in December, 1954, much improved subjectively. 

It was not possible to see her again after she left 
hospital but a follow-up letter in April, 1956, was 
answered by her private doctor who wrote: “She feels 
and is very well and walks quite a lot about the town 
without any discomfort.”’ 


Discussion 


The question posed by this condition is one of 
identity—is it but the precursor of rheumatoid 
disease, or does it form a clinical entity within the 
group of the rheumatic diseases? Kersley (1951) 
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drew attention to a similar condition wen fe} One § 
reported a series of thirteen patients who had nad ay} arthrit 
acute onset of severe muscular pain and ten lernes | chang’ 
accompanied by a raised sedimentation rate withoy Ke 
signs of arthritis. Apart from some degeneratiye sc 
changes, the x-ray appearances were normul, and de 
muscle biopsy in four cases showed no pathologica| m 
changes. Loss of weight and anaemia had occurred be 
in some patients and a few were pyrexial. The pain uo 
was widespread and affected in particular the a 
shoulders and thigh muscles. The cases were kep sh 
under observation for 6 months or more after the 
onset, but none developed typical polyarticular The 
changes. Bagra 
No further records of a comparable syndrome | 'P?°" 
appeared until Bagratuni (1953) published the probe 
description of a febrile illness in seven patients | 5Y™? 
characterized by a generalized aching confined moy | "&" 
often to the shoulders and cervical region without cribec 
swelling or redness of the joints. The constitutional — “ 7 
effects were manifested by a persistent fever, anaemia, | 2S" 
and loss of weight. In all cases the sedimentation | °'*™' 
rate was extremely high, leucocytosis was present | °° ° 
in three, and one showed an inversion of the of ye 
albumin/globulin ratio. Radiologically only de. | °°"* 
generative changes were found, principally in the devel 
cervical spine. on , 
Kersley considered that his cases were probably ee 
atypical manifestations of a rheumatoid syndrome, ete 
although no signs of joint involvement had appeared, sei 
and Bagratuni also concluded that the condition wn 
described was a syndrome more closely related to : in a. 
rheumatoid arthritis. than to the other collagen aia 
diseases. Some of his cases were followed for 12 pr Bee 
months without developing clinical arthritis. Th 
In some respects the condition resembles one | (195: 
reported by Shy and McEachern (1951), as a formof | the , 
myopathy occurring predominantly in women during seem 
and after the climacteric. It was characterized bya |) \japj. 
painless progressive weakness of the hip and |) preg 
shoulder muscles. The erythrocyte sedimentation | Jeg. 
rate in these cases is not recorded, but some abnor- |) ang. 
mality of creatine and creatinine metabolism was |)... 
found and muscle biopsy was consistent with the | guoo 
findings ina myopathy. A good response to steroid | ther, 
therapy was obtained in some of these cases. It is | guch 
noteworthy that pain was absent in this condition. synd 
The report of a discussion on the clinical aspects | the 
of polymyositis (Nattrass, 1956; Walton, 1956) sug- F [pn ¢! 
gests that this disease may be closely allied. Never- F to 6 
theless, from the description, differences are appar- F des 


ent. Four clinical groups are identified, in all of 


which muscular weakness, wasting, and sometimes 
pain are so obtrusive that many cases are initially 
diagnosed as suffering from muscular dystrophy. 
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One group contains cases of severe rheumatoid 

with secondary polymyositis and skin 

changes resembling exfoliative dermatitis: 
“csehorrhoeic dermatitis, lupus erythematosus, or 
scleroderma. Similarly to the condition now 
described, polymyositis, when not associated with 
malignant disease, either improved spontaneously, 
becomes arrested or responds to steroid therapy. In 
none of the present series was there found a muscular 
weakness or atrophy suggestive of a muscular 
dystrophy nor did this develop during the course of 
the disease.” 

The cases described by Kersley (1951) and by 
Bagratuni (1953) closely resemble the condition 
reported in the present paper, and it seems very 
probable that it is the same syndrome. Much in the 
symptomatology is suggestive of the prodromata of 
rheumatoid disease, and two of the patients des- 
cribed above (Cases 2 and 3) were thought for some 
time to be suffering from rheumatoid arthritis. The 
absence of the characteristic joint involvement led to 
a review of the diagnosis. It has now been possible 
to observe a number of the patients over a period 
of years, during which time some have apparently 
gone into a complete remission and none has 
developed a frank arthritis. The differential sheep 
cell agglutination test proved to be negative in all 
cases in which it was carried out. 

It must be emphasized that the diagnosis, based so 


) largely on negative findings (the absence of joint 


involvement, and muscle weakness, or atrophy) can 
only be made after a lengthy period of observation. 
In rheumatoid disease particularly, the onset of overt 
joint involvement may be preceded by many months 
of vague muscular pains. 

There must be substantial agreement with Kellgren 
(1952) that it would be more profitable to abandon 


; the unitarian concept of the rheumatic diseases. It 


ee 


seems of little service to regard this syndrome as a 


F ) variation of a disease generally recognized by the 
and |) presence of joint swelling or deformity. 


Neverthe- 


| less, the response of the syndrome to steroid therapy 
; and to phenylbutazone indicates a relationship to the 





so-called collagen diseases. It may be premature to 
Suggest that the condition is a clinical entity, but 
there appear to be sound reasons for regarding it as 
such. The two earlier reports both referred to the 
syndrome as occurring in the ‘‘aged”’ or “‘elderly’’, 
the lowest ages being respectively 64 and 57 years. 
In the present series the age at onset varied from 46 
to 68 years, hardly to be regarded as ‘“‘aged’’. Ifa 


descriptive label is to be used for the condition it 


MYALGIC SYNDROME WITH CONSTITUTIONAL EFFECTS 
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would be unrealistic to include a reference to age, 
and until more is known about it I suggest the term 
‘‘polymyalgia rheumatica’’. 


Summary 


(1) A condition characterized by widespread 
muscular pains without arthritis but accompanied by 
a high erythrocyte sedimentation rate and occasional 
pyrexia is described. 

(2) The relationship to rheumatoid disease is 
discussed and it is concluded that this is probably a 
clinical entity within the rheumatic group of diseases. 

(3) It is proposed to term the syndrome ‘‘poly- 
myalgia rheumatica’’. 


I am grateful to Professor J. H. Kellgren who kindly 
undertook to examine all the X-ray films of the cases and 
confirmed that there was no evidence of arthritis, and 
Dr. J. Ball for the many sheep cell agglutination tests he 
has carried out on these cases. 
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Syndrome myalgique avec effets diathésiques 
Polymyalgia rheumatica 
RESUME 

(1) On décrit un état caractérisé par des douleurs 
musculaires trés étendues, sans arthrite, mais accom- 
pagné d’une vitesse de sédimentation érythrocytaire 
élevée et de pyrexie occasionnelle. 

(2) On discute ses ressemblances avec la maladie 
rhumatismale et on conclue que l’on a probablement a 
faire a une entité clinique appartenant au groupe des 
maladies rhumatismales. 

(3) On propose d’appeller ce syndrome “‘polymyalgia 
rheumatica’’. 


Sindrome mialgico con efectos diatésicos 
Polymyalgia rheumatica 


(1) Se describe una afeccion caracterizada por dolores 
musculares muy extensos, sin artritis, pero con una 
velocidad de sedimentacion eritrocitaria alta y con 
pirexia de vez en cuando. 

(2) Se discute su relacion con la enfermedad reumatica 
y se concluye que se trata aqui probablemente de una 
entidad clinica perteneciendo al grupo de las enfer- 
medades reumiaticas. 

(3) Se propone llamar este sindrome ‘“polymyalgia 
rheumatica’’. 
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HYALURONIC ACID IN HEBERDEN’S NODES 


D. S. JACKSON anp J. H. KELLGREN 


From the Rheumatism Research Centre, University of Manchester 


(RECEIVED FOR PUBLICATION MARCH 6, 1957) 


Introduction 


Since Heberden (1803) wrote about digitorum 
nodi, these nodes on the terminal interphalangeal 
joints have been considered to comprise a distinct 
form of joint disease, which in later years has been 
classified as a form of osteo-arthritis. Stecher 
(1955), in an excellent summary of his extensive 
researches, distinguished the occasional post- 
traumatic node from the more common idiopathic 
nodes which he concludes are genetically determined. 
Although Stecher is of the opinion that Heberden’s 
nodes are not associated with similar joint changes 
in other parts of the body, this view is not universally 
accepted (Kellgren and Moore, 1952) and recent 
radiological surveys of samples of the general 
population have shown a highly significant asso- 
ciation between Heberden’s nodes and radiological 
signs of osteo-arthritis in other joints (Kellgren, 
1956). This communication is solely concerned 
with the pathogenesis of Heberden’s nodes and 
presents no new evidence on the controversy about 
Heberden’s nodes and generalized osteo-arthritis. 

Heberden’s nodes usually develop slowly and 
painlessly over many years, but in some patients the 
process had a rapid evolution so that massive bony 
outgrowths may develop in a single year. The 
formation of such acute nodes is accompanied by 
much spontaneous pain and the development of 
small cystic swellings over the dorsum of the joint. 
These swellings occasionally burst to discharge clear 
gelatinous material. 

It seems probable that this gelatinous material is 
in some way connected with the pathogenesis of the 
nodes and the mechanism of pain production in 
such cases. Ina previous study (Addis, Jepson, and 
Kellgren, 1950) and in later observations, we have 
noted that the pain in acute Heberden’s nodes 
increases rapidly in severity during short periods of 
arterial occlusion and that this increase is immedi- 
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ately relieved when the circulation is restored 
After the evacuation of the contents of such a cys, 
the node gradually becomes painless. The chemica 
nature of the gelatinous material in these cysts is o/ 
some theoreticai interest, and we have therefore 
studied material obtained from four typical cases o/ 
acute Heberden’s nodes. 


Clinical Cases 
All four patients were women aged 53 to 61 years 





Their symptoms were of 2 to 5 years’ duration, and a 
of them complained of painful swellings of the termina 
interphalangeal joints with cyst formation and occasiona 
discharge of clear gelatinous material. In all cases the 
painful phase was followed by massive bony enlargement 
of the affected joint. This process affected first one 
finger and then another, so that at the time of examina- 
tion all the patients had many fully developed bony nodes 
as well as one or two painful cystic swellings. In all the 
patients there was some involvement of the proxima 
interphalangeal and the first carpo-metacarpal joints, an 
in three of them there were signs of osteo-arthritis in othe: 
joints, such as the knees, shoulders, spine, or great toes 





but in all of them the hands were the parts predominant)) 
affected. None of the patients had psoriasis or pitted | 
nails. 

Radiographs of the hands showed typical osteo- 
arthritic changes, but there was no osteoporosis or} 
articular erosion of the rheumatoid type. 

In each case 0-2 to 0-5 ml. of clear gelatinous material | 
was obtained from a painful cystic swelling of the dorsum 
of a distal or proximal interphalangeal joint. The 
material was too viscous to aspirate and it has to be 
evacuated by making a small incision under anaesthesia 
provided locally by an ethyl chloride spray or by 4 
procaine ring block at the base of the finger. A bloodless 





field was provided by a finger tourniquet. 


Methods of Analysis 
With such small amounts of material, quantitative 
analysis was not possible. The fluids were analysed 
qualitatively for free and bound proteins and for 
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HYALURONIC ACID IN HEBERDEN’S NODES 


mucopolysaccharide. The material which gelled at 
room temperature was diluted with saline and 
aliquots used for the various analyses. 


Protein Analysis 

(a) Electrophoresis was carried out on filter paper 
(Whatman No. 1) in a horizontal type apparatus in 
veronal buffer pH 8-6, u=0-05, and the proteins 
were stained by the method of Durrum (1950). 
Diluted human serum was run simultaneously; 
volumes of 50-100 ul. were applied to the paper. 

(b) Various qualitative protein reactions were 
applied including Millon’s, ninhydrin, and xantho- 
proteic reactions. 

(c) Samples were hydrolysed at 100° C. in 6N- 
HCI for 24 hrs, and the hydrolysate was examined 
by two-dimensional chromatography for amino 
acids using butanol-acetic acid-water (1 : 1 : 1) and 
phenol-water solvent systems. 


Mucopolysaccharide Analysis 

(a) Electrophoresis was carried out in acetate 
buffer pH 5, »=0-05, and the papers were stained 
with Alcian blue and toluidine blue. Authentic 
samples of hyaluronic acid from human umbilical 
cord and chondroitin sulphate from bovine tracheal 
cartilage were run simultaneously. 

(b) Samples were incubated with both testicular 
hyaluronidase (Benger’s “‘Hyalase’’) and _ strepto- 
coccal hyaluronidase (kindly provided by Dr. J. H. 
Humphrey), and the reaction mixture was tested for 
reducing substances by the method of Somogyi 
(1945). 

(c) The mucopolysaccharide in the fluids from 
Cases 3 and 4 was isolated, using cetylpyridinium 
chloride (Scott, 1956). The diluted fluid was 
dialysed against 0-2 M NaeSO, for 48 hrs, and 
| per cent. cetylpyridintum was added. No 
precipitate was obtained after standing at 30° C. for 
several hours, indicating the absence of chondroitin 
sulphate. The solution was diluted 1 in 5 with 
water, and stood again at 30° C. for several hours. 
The precipitate obtained was washed with dilute 
acetic acid and analysed for protein and muco- 
polysaccharide. 

Results 

Protein Analysis.—In Samples | and 3, no protein 
was detected, nor were any amino acids detected 
after hydrolysis. Small amounts of protein were 
present in Samples 2 and 4, but these were con- 
taminated with blood which was the probable 
source of protein. Electrophoretic analysis showed 
only traces of albumin and y globulin. 


Mucopolysaccharide Analysis—Only one band 
was 


obtained on electrophoresis. This moved 
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slowly and corresponded to that obtained with an 
authentic sample of hyaluronic acid. The bands 
stained with Alcian blue and orthochromatically 
with toluidine blue. Reducing sugars were released 
by both testicular and streptococcal hyaluronidase, 
indicating the presence of hyaluronic acid (Meyer, 
1947). 

The mucopolysaccharide isolated from Samples 
3 and 4 were also hydrolysed by both enzymes and 
no amino acids were released on hydrolysis. No 
sulphate could be detected in the hydrolysate. Hence 
this material appeared to be hyaluronic acid free of 
protein or peptide. 

Discussion 

The results suggest that the fluid from Heberden’s 
nodes contains only hyaluronic acid free of protein 
or peptide. This is in contrast to the findings in 
synovial fluid from a patient with generalized osteo- 
arthritis, which contained considerable amounts of 
serum type proteins (unpublished data). The 
hyaluronic acid precipitated with cetylpyridinium 
chloride from the fluid from Case 3, which was 
contaminated with blood, was also protein-free, 
whereas cetylpyridinium chloride precipitates a 
hyaluronic acid protein complex from bovine 
synovial fluid (Ogston and Blumberg, 1957). 

The significance of this local accumulation of 
hyaluronic acid is not yet clear, but it is presumably 
related in some way to the peculiar painful state 
found in acute Heberden’s nodes, and it may also 
play a part in the bony hyperplasia which is such a 
feature of this form of osteo-arthritis. 


Summary 


The gelatinous fluid from the Heberden’s nodes 
from four cases of generalized osteo-arthritis has 
been analysed qualitatively. 

The fluids were examined for mucopolysaccharides 
and proteins by electrophoresis and by chromato- 
graphy after hydrolysis in strong acid. Samples 
were incubated with testicular and bacterial hyaluron- 
idase, and in two cases the mucopolysaccharide was 
isolated using cetylpyridinium chloride and sub- 
jected to analysis. 

The results indicate that the Heberden’s nodes 
contain only hyaluronic acid free of either bound 
or free protein. 
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L’acide hyaluronique dans les nodosités d’Heberden 
RESUME 

Le liquice gélatineux de nodosités d’Heberden, 
provenant de quatre cas d’ostéoarthrite généralisée, a été 
analysé qualitativement. 

La recherche des mucopolysaccharides et des protéines 
dans ces liquides fut effectuée par électrophorése et 
par chromatographie, aprés hydrolyse dans un acide 
fort. Des échantillons furent incubés avec de I’hya- 
luronidase testiculaire et bactérienne et, dans deux cas, 
le mucopolysaccharide fut isolé 4 l’aide de chlorure de 
cétylpiridinium et soumis a I’analyse. : 

Les résultats montrent que les nodosités d’Heberden 
contienient de l’acide hyaluronique, sans _protéine, 
libre ou liée. 
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El acido hialurénico en las nudosidades de Heb. -dep 
SUMARIO 

El liquido gelatinoso de las nudosidades de Heverdep 
procedente de cuatro casos de osteoartritis generalizad, 
fué analizado cualitativamente. 

Se investigaron los mucopolisacaridos y las proteing 
en estos liquidos por medio de electroforesis y cromato. 
grafia, después de hidrolisis en Acido fuerte. [¢ 
espécimenes fueron incubados con hyaluronidase testi. 


cular o bacteriana y, en dos casos, el mucopolisacarid 
fué aislado con la ayuda de cloruro de cetilpiridinium \ 
sometido al anialisis. 

Los resultados indican que 
Heberden contienen 
libre o ligada. 
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A. ST. J. 


The following case showed unusual features and 
is published in the hope that similar cases may be 
brought to our notice. 


Case Report 


A medical practitioner, aged 34, first developed episodic 
wellings diagnosed as angioneurotic oedema in 1948. 
These cleared up, but in March, 1950, he developed a 
polyarthritis. Attacks of joint swelling were at first 
ntermittent, but after 9 months his symptoms were 
severe and continuous and subcutaneous nodules appear- 
ed on the elbows. In 1951 he treated himself with 
100 mg. cortisone acetate daily, with partial remission of 
his disease. For a few months in 1952 he took 600 mg. 
daily of phenylbutazone instead, but stopped this because 
of unfavourable reports. Swelling of the right leg and of 
the right inguinal lymph nodes developed late in 1952. 
One of these nodes was removed for histological exami- 
nation, and Professor R. A. Willis reported that it 
showed a non-specific reactive hyperplasia. 

The patient resumed taking cortisone acetate (75 mg. 
daily) and improved. He first came under supervision 
at this hospital in November, 1953, when he already 
showed gross symmetrical swelling and inflammation of 
the small peripheral as well as of the major limb joints. 
Large subcutaneous nodules were present in both elbow 
regions. There was moon face and ankle oedema. 
Despite these changes he was able to carry on his work 
aS an assistant in a busy general practice. In July, 1954, 
he developed diarrhoea which persisted for 8 months 
before clearing up spontaneously. No certain cause for 
this was found although Giardia lamblia was isolated on 
one occasion. 

In May, 1955, the patient developed a productive cough 
and first noticed dyspnoea on exertion. In August, 1955, 
his treatment was changed from 125 mg. cortisone to 
25 mg. deltacortisone daily. There was an initial “lift” 
in symptoms, and a transient increase in strength of grip, 
but no lasting improvement in his arthritis. He began 
lo put on weight. Increasing breathlessness on effort, at 
first attributed to his increasing weight, soon became his 


chie’ disability, and eventually he was unable to continue 
work. 


at He was admitted to hospital for further 
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investigation, and within a week had deteriorated so much 
that he was cyanosed despite continuous oxygen therapy. 
Antituberculous chemotherapy, given in the hope that 
the lung shadows seen on x-ray examination might 
represent an unusual form of tuberculosis, was without 
effect. Increased amounts of deltacortisone in no way 
helped him. He died of asphyxia. 

The only significant previous illness was _ bilateral 
lobar pneumonia at the age of 3 years. There was no 
history of rheumatism in the family, but his mother 
suffered from various allergic complaints. 

Laboratory Investigations.—The differential agglutina- 
tion titre (Ball, 1950) was positive at 1 : 128 at 18 hrs in 
June, 1955. The patient reported that his Mantoux 
reaction had been positive when he was a student, but 
no record of this has been kept. In one phase of his 
disease, the haemoglobin levels fell to 60 per cent., but 
in the last 6 months of life these levels were normal. 
The total white cell count was always somewhat elevated 
at about 13,000 per c.mm. with a normal differential 
in the last 3 years. The albumin/globulin ratio was 
reversed at 2:4. The erythrocyte sedimentation rate 
was always elevated. 

Multiple cultures of the sputum yielded only normal 
flora. 

Numerous other examinations of blood and urine 
were consistently normal. 


Radiological Findings 
(A) Chest 
Before 1950: Routine chest rilms when the patient 


was a tnedical student were 
normal. 


1951: A film taken before starting cortisone was 
reported as normal, but one 
9 month; later showed a general- 
ized increase in lung markings. 
February, 1953: Increased lung markings were 
again noted, particularly in the 
left lover zone. In addition the 
hilar markings were prominent. 
December, 1953, to January, 1955: Five films 
showed no change. 
May, 1955: The lung markings and hilar shadows 
had further increased. 
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October, 1955: The abnormal lung 
pattern was reported as being 
much more accentuated and the 
hilar shadows still more promi- 
nent (Fig. la and 5). 

November, 1955: A few days 
before death the abnormal pattern 
had shown an even greater in- 
crease and presented as reticular 
and confluent shadowing. 


(B) Joints 
X rays of the hands (Fig. 2), 
feet, and other joints showed pro- 
gressive osteoporosis and articular 
destructive changes entirely con- 
sistent with rheumatoid arthritis. 


Autopsy 


Macroscopic Findings 

Lungs.—Both were voluminous; 
the right weighed 1,340 g., the left 
1,300 g. There were old pleural 
adhesions posteriorly on the right 
side; the left pleural cavity was 
normal. On_ section. there were 
dark red consolidated areas (up to 
5 cm. in diameter) in the left upper 
and right lower zones. Both lungs 
presented a striking honeycomb 
appearance, the air sacs of which 
measured up to 20 mm. in diameter, 
though most were less than 5 mm. 
(Fig. 3). The bronchi down to 
branches about 2 mm. were normal 
apart from the presence of frothy 
muco-pus. The hilar lymph nodes 
were slightly enlarged. 


Remaining Viscera.—Not remark- 
able. 


Microscopic Findings 

Metacarpo-Phalangeal Joint.— 
There was a chronic erosive arthro- 
pathy typical of rheumatoid arthritis 
(Fig. 4). 


Lungs.—In the consolidated zones 
there was a recent bronchiolitis, and 
a pneumonic process involving alve- 
oli of normal proportions ; in addi- 
tion there were scattered foci of 
interstitial fibrosis and more solid 
fibrotic areas showing fragmen- 
tation and destruction of elastic 
tissue, and sometimes scantily in- 
filtrated with lymphocytes and plasma 
cells (Fig. 5, overleaf). 

A similar but more diffuse fibro- 
sing granulomatous process was 
present in the honeycomb areas 
between groups of small cysts. 
The cystic air sacs themselves were 
mostly empty and without a well- 
defined epithelial lining, though 
occasionally flat, cuboidal, or colum- 
nar epithelium could be seen (Fig. 6, 
overleaf). 

















Fig. 1(a).—Postero-anterior chest radiograph, October, 1955 





Fig. 2 


3 2nd 





Fig. 1(6).—Enlargement of left hilar region. 
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Fig. 3.—Lung, showing extensive cystic change areas of consolidation in non-cystic 
Actual size. areas. 


Fig. 2.—Subluxation and articular bone erosion 2 
2nd and 3rd right metacarpophalangeal joints. 


= 


In both the cystic and non- 
cystic zones, dust particles were 
inconspicuous and the fibrosis 
and associated inflammatory Fig. 4.—Typical rheumatoid process in a metacarpophalangeal joint. x85. 
infiltration were histologically ; 
non-specific: lesions resembling 
those usually regarded as _ char- 


acteristic of rheumatic fever or rheumatoid arthritis Discussion 
could not be found. There was no increase in : : 
smooth muscle. We have encountered a wide variety of pulmonary 


These findings are essentially the same as those and pleural complications of rheumatoid arthritis. 
Semmes a one Aa = pany lige Bocce Most of these do not differ from the pleurisies, 
neycomoding was considere oO be aue a patcny . ~ ° ss 
non-specific interstitial fibrosis or granuloma Pneumonias, fibroses, Ppneumoconioses, and seg 
involving the bronchioles and their subdivisions. mental collapses that can be seen in the ordinary run 
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Fig. 5.—Lung, showing non-cystic area with old interstitial fibrosis. 
Alveoli contain mainly macrophages with some lymphocytes and 
rare polymorphs. x 105. 


of hospital admissions, as Aronoff, Bywaters, and 
Fearnley (1955) have pointed out. Other observers 
of rheumatic diseases have been impressed with the 
possibility that a specifically “rheumatoid”? lung 
lesion may occur. A number of different lung 
pathologies have been tendered as meriting this 
description. Many have been described in con- 
siderable detail, and they range from a diffuse chronic 
fibrosing interstitial pneumonitis (Ellman and Ball, 
1948; Price and Skelton, 1956), to necrobiosis of 
large circumscribed areas of lung tissue (Christie, 
1954). Asterile empyema in which only amorphous 
debris could be made out on microscopical examina- 
tion of the pus-like fluid, was illustrated by Case 8 of 
Ellman and Cudkowicz (1954). Very similar patho- 
logical changes in the lungs are known to occur in the 
absence of evidence of polyarthritis. Moreover, and 
in contrast to the lung lesions, the accompanying 
arthritis has usually not been described in any detail. 
In our opinion a reproducible diagnosis of fully- 
developed rheumatoid arthritis requires the presence 
of subcutaneous nodules, of erosions of articular 
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Fig. 6.—Cystic area of lung showing fibrosis and chronic inflammatory 
infiltration. » 120. 


bone on radiological examination, and of a positive 
titre in the sheep cell agglutination test, in addition to 
chronic polyarthritis. In the absence of this detail, 
and especially in the presence of atypical features, 
e.g. severe nephrosis with “‘wire-loop’’ changes in the 
kidney (Christie, 1954; Case 1), and chronic rash 
(Rubin, 1955; Case 1), there is room for doubt 
whether the reported lung changes were not visceral 
manifestations of connective tissue diseases other 
than rheumatoid arthritis. For example, fibrosis 
of the lungs, with or without honeycombing, may 
complicate generalized scleroderma. Getzowa 
(1945) and Evans and Parker (1954) are amongst 
those who have observed cases. To date, only one 
pulmonary condition, that which has been called 
“Caplan’s syndrome’’, has been shown to have a 
greater prevalence in the rheumatoid as compared 
with the non-rheumatoid members of a sample 
population (Caplan, 1953; Miall, 1955), in this case 
a mainly coal-mining population. Studies based on 
patients attending hospital for treatment of rheuma- 
toid arthritis can give only limited evidence as to the 
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nize this limitation and can make no claim that this 
case represents “rheumatoid lung disease’’. It is of 
interest that Aronoff and others (1955) found 


honeycomb lung as one of the few pulmonary 
conditions in otherwise uncomplicated rheumatoid 
arthritis—four cases out of 130 x-rayed—which was 
not found in their x ray control series. 

The complete lack of response of the lung lesion 
in the present case to large doses of corticosteroids 
is worth noting. Indeed, the lesion originally 
developed whilst the patient was taking cortisone 
acetate, and deterioration followed an increase in 
dose and change to the clinically more effective 
deltacortisone. Corticosteroids have been used in 
the treatment of the clinically-related chronic, 
diffuse, interstitial fibrosis of the lungs with poor 
results. A fatal outcome could not be prevented in 
the three cases of Peabody, Buechner, and Anderson 
(1953), although one did show an initial temporary 
improvement. Similar results have been noted by 
Price and Skelton (1956) and by Scadding (1956). 





Summary 
The development of honeycomb lung in a patient 
with rheumatoid arthritis treated with cortisone is 
© reported. 
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We are grateful to Dr. A. G. Heppleston for advice 
on the histological material. 
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Le ‘‘poumon en nid d’abeille’’ et l’arthrite 
rhumatismale chronique 


RESUME 


On décrit la formation d’un “poumon en nid d’abeille’’ 
chez un malade atteint d’arthrite rhumatismale et 
traité a la cortisone. 


El pulmon ‘‘apanalado”’ y la artritis 
reumatoide cronica 


SUMARIO 


‘ ° 


Se describe la formacion de un pulmo6n “‘apanalado 
en un enfermo con artritis reumatoide tratado con la 
cortisona. 





BOOK REVIEWS 


Contemporary Rheumatology. Proceedings of the Third 


European Rheumatology Congress, The Hague- 

Scheveningen, 1955. Edited by J. Goslings and H. Van 

Swaay. 1956. Elsevier Publishing Company, Amster- 

dam; Cleaver-Hume Press, London. (95s.) 

This is a record of the proceedings of the third 
European Rheumatology Congress held at The Hague in 
1955, edited, under the auspices of the Congress com- 
mittee, by Professor J. Goslings and Dr. Van Swaay. It 
is a valuable compilation, handsomely produced on paper 
good enough for microphotographic reproductions, and 
the authors are to be congratulated on the successful 
conclusion of one of the most difficult of publishing jobs. 

Each contribution has a summary in another of the 
four languages used in the Congress, as well as references 
and discussion, if any. There is an author and subject 
index. The material is arranged under the main headings 
of rheumatic fever, connective tissue, disk degeneration 
and osteo-arthritis of the spine, rheumatism and social 
medicine, and other subjects, including rheumatoid 
arthritis, ankylosing spondylitis, and gout. It would be 
invidious to mention individual contributions but, even 
for those who attended the Congress, which was run on a 
multiple presentation basis, there are many articles 
which will be found well worth reading. 

E. G. L. Bywaters. 


Connaissance élémentaire du rhumatisme. By S. de Séze 
and M. Maitre. 1956. Pp. 273, 311 figs. Expansion 
Scientifique Francaise, Paris. (2,800 Fr. frs; £3.) 
This admirable book is primarily intended for the 

medical student but contains information of a more 
advanced nature than is suggested by its modest title. 
The style is clear, unambiguous, and often justifiably 
dogmatic. For instance, any “woolly” ideas on 
“lumbago” are soon dissipated by the statement that 
**.. . le mal aux reins n’est pas un rhumatisme vertébral, 
le lumbago n’est pas un rhumatisme musculaire, la 
sciatique n’est pas une névrite rhumatismale”. The 
reader is then introduced to the intervertebral disk and 
everything connected with it. Information is largely 
imparted by means of diagrams, X-ray films, and strip- 
cartoons, and at the end of the chapter the reader is left 
with the feeling that he has mastered the subject. The 
chapter on peri-arthritis of the shoulder is equally 
satisfying. 

The forthright style and absence of “‘padding” all 
combine to give the impression that the author knows 
exactly where he is going. Avs in all textbooks, however, 
there is a tendency to introduce time-honoured but often 
outworn notions. For example, has anyone found in 


practice that prolonged cortisone administration 


LUSEs 
adrenal atrophy? Is massage really necessary in rheuma. 
toid arthritis to maintain muscle tone and preven | 
atrophy? Is it necessary for a mud-pack to be radio. 
active? Is teno-vaginitis of the adductor longus pollicis 
ever cured by splinting alone? And is stellate-gaiiglion 


block so beneficial in the “frozen shoulder’? On the 
other hand, few would quarrel with the statement tha 
phenylbutazone, if tolerated, is the drug of choice jp 
ankylosing spondylitis, or that patellectomy should be 
performed more frequently in certain forms of osteo. 
arthritis of the knees; the observation that cortisone 
relieves the pain of myelomatosis better than any other 
known form of treatment is of great interest. 

The book is well produced and adequately, indeed. 
brilliantly, illustrated. But if this wealth of material js 
intended for first, second, and third year French medical 
students, as suggested by the publishers, then it must be 
a sobering experience to be brought face to face with a 
textbook designed for French rheumatologists. 

DAVID PREISKEI 


Textbook of Orthopaedic Medicine. Volume I, Diagnosis 





of Soft Tissue Lesions. By James Cyriax. Third 
edition, 1957. Pp. 711, 36 pl., 131 figs. Cassell, 
London. (45s.) 


That this work should come to a third edition is a 
testimony to the enthusiasm of Dr. Cyriax. When we 
reviewed the second edition we hoped that by better 
organization and condensation its size could have been 
reduced and its worth improved. The book still resembles 
a mid-Victorian medical diatribe, in which there is an 
advocacy of a particular brand of physical medicine mis- 
named ‘“orthopaedic’’. Indeed, diagnosis is 
misnomer for there is only a very narrow, though wordy, 
discussion of the skeletal and associated disorders 
In order to make remarkable claims for his own opinions 
and methods the author not infrequently attributes some 
astonishing views to the “authorities” whom he wishes 
to depreciate. Inthe same way, and for the same reason, 
he very naturally discards older medical teaching which 
recent inquiry has modified. Nevertheless, much 
modern work is accepted and quoted and, although a few 
names are given, there is no bibliography. For a student 
or general practitioner who is desirous of obtaining 
guidance from the physician’s viewpoint and who 
realizes that consideration of the locomotor 
cannot be divorced from the rest of general medicine 
the present work will prove disappointing. 

NORMAN CAPENER. 


also a 


NEW YORK RHEUMATISM ASSOCIATION 


At the Annual Meeting of the New York Rheu- 
matism Association held on April 9, 1957, at Cornell 
University, the following officers were elected: 


President: 
Vice-President: 
Secretary-Treasurer: 


Dr. Richard H. Freyberg 
Dr. Leon L. Weisal 
Dr. Felix E. Demartini 


Executive Committee: Dr. William H. Kammere! 
Dr. Charles M. Plotz 
Dr. Morris Ziff 
Dr. Charles Ragan 
Dr. Robert L. Preston 
Dr. Robert M. Lintz 
Dr. Janet G. Travell 
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EMPIRE RHEUMATISM COUNCIL 


TWENTIETH ANNUAL REPORT 


The twentieth annual report of the Empire 
Rheumatism Council was presented by the Chair- 
man, Dr. W. S. C. Copeman, at the Annual General 
Meeting held on May 1, 1957, in the House of Lords. 
Lord Alexander of Hillsborough, C.H., P.C., was 
in the Chair. 

The Chairman first expressed the congratulations 
of the Council to Lord Cohen of Birkenhead, 
chairman of the Advisory Panel, on the peerage 
which had been conferred upon him for his out- 
standing contributions to medicine, and to the 
general secretary, Mr. R. Victor Howell, for the 
M.B.E. conferred upon him for his meritorious 
work with the Council over the past 10 years. 


FUNDS 


The Chairman referred to the need for a determined 
and concentrated effort to raise substantial funds. 
A national appeal, launched to mark the Council’s 
2Ilst year, was being directed mainly to industry, since 
the rheumatic diseases caused more loss of working 
hours to industry than any other factor, including trade 
disputes. Lord Astor of Hever had very kindly agreed 
to sponsor the appeal, and had written a foreword to the 
booklet which was being sent to all the principal firms in 
the United Kingdom. A number of distinguished 
industrialists and trade unionists had agreed to patronize 
the appeal and the T.U.C. were giving it their full 
support. 

Through the generosity of the Wellcome Trust and its 
Chairman, Sir Henry Dale, O.M., £13,000 had been given 
to Manchester University for the purchase of vehicles and 
equipment for the Mobile Field Unit. 


RESEARCH 


E.R.C. Fellowships.—Dr. J. K. Norymberski (Sheffield 
Centre for the Investigation and Treatment of the 
Rheumatic Diseases) had reported as follows: 


With the collaboration of Mrs. S. Ingall, Dr. Jean 
McKenna, Mr. R. D. Stubbs, Mrs. J. I. Stubbs, and 
Dr. G. F. Woods, the following subjects were studied: 

(1) Factors affecting the Oxidation of Corticosteroids 
with Sodium Bismuthate.—Several assays of sub-groups 
of corticosteroids (17-hydroxycorticosteroids, 17-keto- 
genic steroids, steroidal dihydroxyacetones, and 21- 
deoxyketols) involve the treatment of urine or of a urine 
extract with sodium bismuthate. The reliable perfor- 

mance of this reaction step is therefore of considerable 
importance. 


(i) Provenance of the Reagent and Time of Reaction.— 
It was found that, when urines were treated with 
different commercial preparations of sodium 
bismuthate, the rate of conversion of the urinary 
17-hydroxycorticosteroids into 17-oxosteroids de- 
pended very considerably on the provenance of the 
reagent. For instance, the ‘‘AnalaR’’ reagent 
(British Drug Houses) brought about this conver- 
sion in 0-5 hr, whilst an American preparation 
(‘“‘Baker’s Analysed’’) required a reaction time of 
2hrs. This finding explains some discrepancies 
reported in the literature. 

Role of Chloride and Urea.—\t was shown (Smith 
and Tompsett, 1955) that in the presence of chloride, 
sodium bismuthate can oxidize alcohols to ketones. 
It was now found that urea inhibits this reaction 
probably by competing for the effective non-specific 
oxidizing agent (hypochlorite) without affecting the 
specific glycol-cleaving action of sodium bismuthate. 
It was concluded that the native urea of the human 
urine exerts the same protective action when the 
urine is treated with sodium bismuthate. 


(ii) 


(2) Urinary Excretion of Corticosteroids in Pregnancy. 
—This investigation was completed. It is suggested 
that in pregnancy 


(i) the urinary excretion of the main metabolites of 
cortisol is essentially unchanged whilst the excretion 
of 21-deoxycorticosteroids of unknown origin is 
greatly increased: 

the 21l-deoxyketols are unlikely 
cortisol; 

the high plasma levels of cortisol (reported by other 
workers) indicate that the compound is metabolized 
at a reduced rate rather than that the activity of the 
adrenal cortex is enhanced. 


(ii) to derive from 


(ili) 


(3) Ultraviolet Absorption Spectra of  Steroidal 
4-Ketols.—Ketones absorb only weakly in the 200-210 
my region. It was found that «-substitution by 
hydroxyl groups considerably increases absorption in 
this region. The recorded extinctions were 1,000-3,000, 
i.e. of the order of magnitude found for olefins. 


(4) Partial Reductions of Steroid Hormones and 
Related Substances.—Special attention was given to 
reductions with zinc powder. It was found that, under 
appropriate conditions, this reagent reduces not only 
the di-hydroxyacetone side chain but also the 4-en-3-one 
grouping. Moreover, the latter reaction could be made 
to proceed preferentially. 


Miss I. H. M. Muir who had been working at St. Mary’s 
Hospital, Paddington, and at the -E.R.C. Laboratory at 
the Hospital of St. John and St. Elizabeth, had reported 
as follows: 

Investigation of the Structure of a Chondroitin Sulphate 
Complex.—The chief function of connective tissue is 
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supporting the body and its organs and so its physical 
characteristics are its most important property. Changes 
in these properties occur in rheumatic conditions, but 
these changes are not well understood, because very little 
is known either about the chemical and physical struc- 
ture of the components of connective tissue, or about 
the way in which these components are bound together. 
In particular, it is not known how acidic polysaccharides 
that are characteristic of this tissue are bound to protein. 
It was therefore decided that, if a pure protein poly- 
saccharide complex could be obtained and its structure 
investigated, some light might be thrown on a major 
problem in the understanding of connective tissue 
structure and hence on possible ways in which this tissue 
might become disorganized in disease. 

A pure chondroitin sulphate complex from cartilage 
has been obtained and shown by chemical, physical, and 
enzymic methods to be a true complex. In the past, 
doubt has often been cast on the existence of such com- 
plexes which have been attributed to contamination by 
protein. It was found that small changes in the chemical 
structure of this complex resulted in large changes in its 
physical properties, and that, if similar changes took 
place in the protein polysaccharide complexes of diseased 
tissue, some of the physical changes of rheumatic con- 
ditions might be explained. The complex was extracted 
by very mild procedures so that little degradation couid 
have occurred and it probably represents a more soluble 
component of cartilage which may have a higher meta- 
bolic activity than the remainder (Slack, 1956). Thus 
changes in its structure could also lead to subsequent 


metabolic disturbances, as well as to the direct effects of 


altered physical properties. Chondroitin sulphate is 
widely distributed in the body, so that changes in its 
structure could affect a wide variety of sites. 

The complex was purified by a variety of procedures, 
including precipitation with 5-amino acridine, a process 
which was developed for this purpose. The substance 
was electrophoretically homogeneous over a wide pH 
range and it had a very high viscosity, showing that it 
was a large molecule. Its optical rotation showed that 
it contained chondroitin sulphate A, and amino acid 
analysis showed that it contained 10 per cent. protein. 
The amino acids were examined by paper chromato- 
graphy and paper electrophoresis, and were found to be 
of an unusual pattern. There were no sulphur-con- 
taining amino acids, and aromatic and basic amino 
acids were scarce. Glutamic and aspartic acids, serine, 
glycine, alanine, and leucine were present in the largest 
amounts. Dr. J. Bowes and Dr. J. Moss, of the British 
Leather Manufacturers’ Research Association, have 
kindly carried out a complete Moore and Stein analysis 
of the amino acids of the complex; they have confirmed 
the results of paper chromatography and have shown 
further that a stoichiometric relationship exists between 
the proportions of the various amino acids. This is 
strong support for the view that the protein moiety is 
a single entity chemically bound to the polysaccharide 
and not just a salt-like aggregate of a basic protein 
impurity with an acidic polysaccharide. The much 
larger proportion of acidic to basic amino acids in the 
complex also makes the latter possibility unlikely. 

The effect of proteolytic enzymes on the viscosity 
made it appear that the substance was a true complex 
in which the integrity of the protein was particularly 
important in maintaining the physical properties of the 
complex. Different proteolytic enzymes lowered the 
viscosity to different degrees, the most effective enzyme 
being papain, which caused the viscosity to fall by 
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80 per cent. within a few minutes. Mild treatm 


, With 
alkali also caused an extensive fall in the viscos y, anq 
the products of the two treatments behaved in t!- same 


way on paper chromatograms; both gave 5 to 6 px s cen; 
of dialysable polysaccharide, showing that aller 
fragments had been split from the molecule. 

It was found that the alkali disrupted the proteiy 
moiety from the complex, after which the polysaccharide 
was isolated free of protein by the same procedures as 
were used to purify the complex. The protein moiet 
does not dialyse and it is therefore larger than a poly. 
peptide. 

After the chondroitin sulphate had been digested 
with papain, it was again isolated by the same procedures 


as had been used to purify the original complex. — [t was 
found that practically all the amino acids had bee 
removed except one, which was identified as serine 


This finding seemed significant in showing ho ¢ 
protein was attached to the polysaccharide. It appeare: 
that the enzyme had destroyed the protein by disruptio 
of peptide bonds, leaving serine attached to the poly. 
saccharide by some other type of bond. When ¢ 
papain-digested polysaccharide was treated with alkal 
the residual serine was lost from the polysaccharide 
in the same manner as the intact protein was detached 
from the polysaccharide complex by alkali. It thus 
appears that the protein is attached to the polysaccharide 
by an alkali-sensitive bond which resists proteolytic 
digestion. It is therefore unlikely to be a peptide o1 
amino acid ester (Kimmel and Smith, 1954), but might 
be an ordinary ester between the carboxyl group o| 
a glucuronic acid and the hydroxy! group of serine 
which would leave the amino and carboxyl groups o} 
serine free to form peptide bonds. Support for this 
conclusion is derived from analysis of the sodium salt 
of the papain digested product, where the value for 
sodium, unlike the other analytical figures, was signi- 
ficantly less than the theoretical figure. Furthermore 
Blix and Snellman (1945) observed that chondroitir 
sulphate extracted by similar mild procedures under- 
went a loss of viscosity when treated with alkali, while 


v 


new acidic groups appeared which could not then be | 


accounted for, but which could now be explained by 
hydrolysis of ester groups linking a small amount of 
cementing protein to polysaccharide. Esters are 
particularly sensitive to alkaline hydrolysis and, as 
extraction by alkali releases the bulk of the chondroitin 
sulphate from cartilage and is also used in the prepara- 
tion of other acidic polysaccharides such as hyaluronate 
and heparin, it is possible that such ester bonds linking 
polysaccharide to protein occur widely in connective 
tissue. Thus the enzymic disruption of such bonds by 
an esterase could play a part in certain pathological 
changes such as loss of elasticity and increased _per- 
meability, somewhat similar to the known effects ol 
hyaluronidase. A chemical bond of such a kind has 
never previously been demonstrated and further work 
is being undertaken to confirm these results. The effect 
of proteolytic enzymes on the chondroitin sulphate 
complex also suggests that some proteolytic enzymes 
could bring about marked changes in the structure and 
physical characteristics of connective tissue by destroying 
protein/polysaccharide complexes. 


These results were presented to the Medical Research 
Society and to the Biochemical Society in February, 1956 
(Muir, 1956), and also at a Symposium on Connective 
Tissue convened by the Council for the International 
Organization of Medical Sciences in July, 1956, and will 
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be included with other papers given at the Symposium 
in a book which is now in the press. 
iscovery of a New Amino-sugar in Cartilage.—While 
the amino acid composition of a chondroitin sulphate 
complex was being examined by paper chromatography, 
an unknown component was discovered which did not 
correspond to any known amino acid or carbohydrate. 
The chemical reactions of this substance showed that it 
had an amino group, as well as the reducing properties 
of a sugar. Its chemical reactions were very similar 
to those of galactosamine and glucosamine, which are 
the only two amino sugars so far found in the animal 
kingdom. However, it could be distinguished chromato- 
graphically from both of these. Chondroitin sulphate 
is known to contain galactosamine, and the amount of 
the new substance was at least equal to the amount of 
galactosamine, both in the chondroitin sulphate complex 
and in commercially-prepared chondroitin sulphate, and 
it therefore represents an important constituent of this 
polysaccharide. From its chemical reactions the new 
substance would appear to be an isomer of the two 
known amino sugars, and hence, if it could be degraded 
by removal of one carbon atom to a pentose and the 
pentose could be identified, the number of possibilities 
would be reduced to two. This degradation was carried 
out and the resulting pentose was identified as lyxose, 
making the unknown substance the epimer of galacto- 
samine, namely talosamine. The pentose was identified 
with the help of authentic samples of the four known 
pentoses, and a method had to be developed to dis- 
tinguish unequivocally between lyxose and xylose, which 
cannot be done satisfactorily by chromatography. The 
position of the groups in the talosamine molecule give 
it an unusually flat shape, and the different optical 
rotations of chondroitin sulphate from different types of 
tissue may be due to varying proportions of talosamine 
and galactosamine, which would confer a somewhat 
different shape to the polysaccharide molecule, and hence 
a somewhat different function, depending upon the 
needs of the tissue in question. Pathological changes 
might also lead to changes in these proportions. The 
isolation of the new amino sugar is now being under- 
taken so that its chemical structure can be completely 
proved. 
These results were presented at a meeting of the 
Biochemical Society on January 19, 1957. 
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Min. Geol., 19A, 


Dr. Madeline Keech had been working at the Depart- 
ment of Medicine, General Infirmary, Leeds. Prof. 
R. E. Tunbridge had written as follows: 

Dr. Madeline Keech has been working in my depart- 
ment during the past 15 months. Her time has been 


} spent mainly in research concerning the analysis of 
+ morphological changes brought about in connective 
ind |% 


| enzymes and physical agents. 


tissue, and particularly in collagen, by the action of 
This work has thrown 


| considerable light on the structure of collagen and the 


possible relationship of collagen to elastic fibres. In 


| studying changes in relation to age, and also in the action 
| of the enzyme collagenase, prolonged heat, and ultra- 


. 
. 


violet light on collagen, she has obtained information 
which may be very valuable in our understanding of the 
rheumatic diseases. This work is continuing and has 
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led to several communications to learned societies and 
to the publication of the papers named below. 

In addition, Dr. Keech has been working in the 
Rheumatism Clinic at the General Infirmary at Leeds, 
under the direction of Professor Hartfall, and she has 
been assisting in his researches and _ investigations. 
Special mention should be made of the fact that during 
the year Dr. Keech was awarded the First Prize in an 
international competition for the most outstanding con- 
tribution to the study of ageing. This work, which she 
submitted with Dr. R. Reed, was done in my department, 
mostly before the award of her Empire Rheumatism 
Council Fellowship, but some of the results obtained 
after her appointment were incorporated in the prize 
essay. This was an outstanding achievement as scientists 
from all over the world competed and the panel of 
referees was a very distinguished one indeed. 

Papers were read to the Medical Research Society, in 
October, 1955, November, 1956, and February, 1957. 
A paper was also read to the First European Regional 
Conference on Electronmicroscopy at Stockholm in 
September, 1956. This paper was invited and the 
Empire Rheumatism Council contributed towards 
Dr. Keech’s travelling expenses. 

The following papers have been, or are being, pub- 
lished: 

‘*“Connective tissue and its changes with age’’, Nature, 
177, 467-8 (March, 1956). M. K. Keech, R. Reed, 
and M. J. Wood. 

‘*Helical nature of the collagen fibril’’, Nature, 177, 
697-9 (April, 1956). M. K. Keech, R. Reed, and 
M. J. Wood. 

‘Further electron microscopic observations on the 
transformation of collagen to elastin’, J. Path. Bact., 
71, 477 (1956). M. K. Keech, R. Reed, and M. J. 
Wood. 

‘‘An electron microscope study of the effect of pro- 
longed heat and ultra-violet light on human dermis 
from different age groups’’, Annals of the Rheumatic 
Diseases, 16, 35 (March, 1957). 

‘Investigation of dermal collagens with varying sen- 
sitivity towards collagenase: an electron microscope 
and biochemical study’’, Annals of the Rheumatic 
Diseases, 16, 198 (June, 1957). 


Geigy Travelling Fellowships.—Dr. J. Sharp (Senior 
Lecturer in Rheumatic Diseases, Manchester University) 
visited the United States of America and Canada in the 
spring of 1956 to investigate possible differences between 
the types of spondylitis observed in North America and 
Great Britain. The major part of the investigation was 
carried out at the Columbia Presbyterian Medical Centre, 
the Hospital for Special Surgery, and the New York 
University Division of Bellevue Hospital in New York; 
shorter periods were spent at the Massachusetts General 
Hospital, Boston, and Sunnybrook Hospital, Toronto. 

The study revealed no evidence of any differences 
between the types of spondylitis observed at these centres 
and in Manchester. There appeared to be an asso- 
ciation between ankylosing spondylitis and the spon- 
dylitis of Reiter’s disease and aortic valvular disease, 
often associated with defects of atrio-ventricular con- 
duction. 

The opportunity was taken of visiting other leading 
research and educational centres in New York, Bethesda, 
Baltimore, Boston, Rochester, Toronto, Cleveland, and 
Ann Arbor, and of attending meetings of several scientific 
societies in New York and Atlantic City. Papers were 
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also presented, by invitation, at the Annual Meetings 
of the New York Rheumatism Association in New York 
and of the American Rheumatism Association in Chicago. 


Dr. E. J. Holborow, of Taplow, Berks, visited the 
United States for the purpose of observing immuno- 
logical research methods in rheumatic diseases, and work 
on the epidemiology of haemolytic streptococcal infec- 
tions. 


In New York, he saw recent work on hypersensitivity 
at the University College of Medicine, and had the 
opportunity of observing quantitative immunochemical 
methods applied to polysaccharide antigens at the 
Presbyterian Hospital; in this field discussions with Dr. 
Colin Macleod, of Philadelphia, was also most helpful. 
In New York, Cleveland, and Chicago, he saw current 
work on epidemiological problems of streptococcal 
infection in relation to rheumatic fever, and methods and 
results of prophylaxis. He also visited Boston, where 
he saw Dr. Kaplan’s new work on the production of 
auto-immune bodies to heart tissue in rabbits, and on 
the demonstration of fixed gamma-globulin in auricular 
appendage tissue of human rheumatic hearts. At 
Boston also he spent some time in Dr. Albert Coon’s 
laboratory studying the fluorescent antibody technique 
for localization of tissue components. This experience 
will be of considerable value to his own immunologi- 
cal research work. 


Fellowships were granted to Dr. G. Loewi who is at 
present in the United States (from October, 1956, to 
September, 1957) and Dr. L. E. Glynn, who will be 
leaving in June for a short term. 


Reports from the Travelling Fellows now returned to 
Great Britain had been sent to the Geigy Pharmaceutical 
Company Ltd., who have expressed satisfaction with the 
result of the tours. 


Other Projects——The Council had continued to 
subsidize steroid research by Drs. Robertson and Chap- 
man at the West London Hospital. Dr. Robertson 
had reported as follows: 

The estimation of 17-hydroxycorticosteroids in urine 
using Norymberski’s method has been continued. We 
have now instituted a postal service, whereby the out- 
patients collect and measure their own 24-hour urine 
specimens and send an aliquot through the post. If 
the steroid output is then not satisfactory the patient 
can be sent for to attend the next clinic. As a check 
that the full specimen has been collected, urinary 
creatinine is also estimated on all specimens. This gives 
a more complete follow-up than having the urinary 
investigations carried out only on specimens brought by 
the patients, as previous results are at hand when their 
examination at the clinic takes place. 

It has been found that there is a variation in the 
potency of batches of ACTH as supplied by the manu- 
facturers, which is not due to a variation in the patient’s 
response. This was first noticed when there was a 
marked change in steroid output when the patient 
received what was presumed to be the same dose from 
a different batch of ACTH. 


The Council had continued to support the work of 
Dr. E. Wittkower, Associate Professor of Psychiatry, 
McGill University, Montreal, Canada, in his study of the 
relative significance of medical, social, and psychological 
factors in the aetiology and treatment of rheumatoid 
arthritis. Dr. Wittkower had written as follows: 


ANNALS OF THE RHEUMATIC DISEASES 


From June, 1954, to April, 1955, Dr. Cormi 


: s oan : and | 
studied a group of rheumatoid arthritic patients, \rost 
whom were patients of the Royal Victoria Hos ital 9, 


the Montreal General Hospital. 


Nature and Purpose of Study.—This study was , 
comparative one of two groups of individus!s—pp, 
suffering from rheumatoid arthritis and the ot 
from the illness. To study emotional and psychologic 
factors in the aetiology and natural history of rheuma. 
toid arthritis, we chose for the control group the nearey 
sibling of the same sex as the patient. 


Cr Iree 


Research Procedure.—The patients and controls wer 
first seen individually by a medical social worker, wh 
explained the nature of the research project and too} 
a medical social history. The patients and their siblings 
were then examined at length by a psychiatrist, and , 
psychologist. An 1.Q., a Rorschach, and a Thematic 
Apperception Test were administered, and the resyljs 
are now being tabulated. 

Altogether we saw 43 persons for this investigation 
25 arthritic patients and eighteen siblings. 

Findings.—These may be summarized as follows 

(A) AGGRESSION; Motor’= Activity.—We = aske 
which mechanisms do patients suffering from rheuma. 
toid arthritis use to deal with their aggressive impulses 
Do they differ from their siblings in dealing wit 
situations which call for discharge of aggression? Ar 
there any differences in motor activity on compariso) 
of arthritic patients with their siblings? 

The rheumatoid patients used intrapsychic mechan- 
isms in dealing with their aggressive impulses. In some 





pairs of siblings differences in expression of aggressive- 
ness were extreme, i.e. the rheumatoid arthritic patient 
had an emotional economy completely turned in, and the 
sibling not suffering from rheumatoid arthritis had a 
emotional economy characterized by impulsive acting 
out. 

We often found that the rheumatoid arthritic patie 
early in life had been considerably more active, curiou 
and alert. We saw this pattern of activity as an over- 
compensation of passive, dependent trends. /f seen 
that in many of these rheumatoid arthritic patients the: 
psychological defence mechanisms could no longer 
maintained when at puberty or later on new demands wer 
made on them. Overcompensatory motor activity ther 
generally tends to be replaced by intrapsychic activity 
characterized by obsessive-compulsive economy. 

In the siblings we often noted a reverse pattern, 
i.e. in early life they appeared to be shy and withdrawn, 


but later they became active and progressed relatively | 


more easily and successfully to adult adjustment 

(B) Depressive STRUCTURE.—A depressive episode 
is often a precipitating aetiological factor in rheumatoid 
arthritis. In eighteen pairs of siblings in eighteen 
different families we studied their mourning reaction 
at the death of their parents or parent substitutes. 

The rheumatoid arthritic patient presents a severe 
impairment in his capability for normal mourning. This 
emotional difficulty seemed to be the psychopathological 
nucleus that characterized all the rheumatoid arthritic 
patients seen, though the mechanism of defence might 
be quite different in each of them. 

The siblings not suffering from rheumatoid arthritis 
were generally able to mourn adequately, their life being 
less severely affected by the loss of a parent figure. 

As this is a comparative study, the findings are neces- 
sarily relative. We found, however, in each pair of 


siblings that those suffering from rheumatoid arthritis 
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showed signs of fixation at a stage in development that 
predisposed them to pathological mourning and grieving. 

Rheumatoid arthritis may therefore be regarded as a 
depressive equivalent. The therapeutic implications of 
this observation are obvious. 

An assessment had been made of the results of the 
second year of the Cortisone-Aspirin Trial. This had 
revealed no change, and it had been decided not to 
publish further results until the completion of a third 
year. 

A supply of Delta-Hydrocortisone given by Messrs. 
Boots Pure Drug Company Ltd. and Upjohn of England, 
had been distributed to various centres. 

A controlled trial of gold therapy in rheumatoid 
arthritis had been started at the suggestion of Sir Stanley 
Davidson, and thirty medical centres had agreed to take 
part. 

Dr. S. C. Milazzo, M.D., M.R.A.C.P., of the Canadian 
Red Cross Memorial Hospital (Special Unit for Juvenile 
Rheumatism), Taplow, had completed his year’s research 
work for which a grant was made by the Council. He 
had reported as follows: 

In view of the importance of antigen-antibody reactions 
in certain rheumatic diseases, a study was made of the 
immunological properties of reticulin, which is a con- 
stituent of connective tissue. 

The difficulty of obtaining a pure preparation without 
destroying its immunological characteristics was over- 
come by using renal cortical tissue, from which all 
cellular material was removed by digestion with trypsin 
and thorough washing with saline, leaving virtually pure 
reticulin. It was shown that this preparation could 
absorb antibody to renal glomeruli, and also induce 
the production of a nephrotoxic serum. The reticulin 
preparation was then subjected to extraction by a num- 
ber of chemical methods, in an attempt to obtain the 
antigen in a soluble form. It was found that the anti- 
genic substance was resistant to mild chemical treat- 
ment with salts, buffers, and some enzymes, but was 
destroyed by treatment with strong acids, alkalis, or 
certain proteolytic enzymes. The antigen could not be 
extracted in soluble form, and it was concluded that the 
immunological specificity of reticulin was due not to 
a readily extractable polysaccharide component, but 
to groupings within its non-collagenous and _ stable 
“lipo-glyco-protein’’ moiety. 

This work was reported in detail in a paper which 


has been accepted for publication in the Journal of 


Pathology and Bacteriology. 

In addition, some work commenced previously in 
collaboration with Dr. W. Hijmans on the production of 
antibody to dextran and alginate was completed, and 
a report is also being published in the Journal of Path- 
ology and Bacteriology. 


Equipment and Apparatus.—A prototype Polley Joint 
Biopsy Needle had been purchased for use in the Rheu- 
matism Department of the West London Hospital. 

Certificates of good order had been received from 
all centres for which equipment had been purchased by 
the Council. 


Mobile Field Unit.—The Unit had begun its first 
survey in the town of Leigh, Lancashire. Dr. J. S. 
Lawrence, Medical Director of the Unit, had visited the 
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United States and Holland to obtain information on the 
organization of such units. Prof. J. H. Kellgren had 
written as follows: 


Staffing. —This Unit now has a full-time staff of four. 
In addition to the Director there is a medico-social 
worker, a secretary, and a laboratory assistant. When 
working in the field, the staff also includes two part-time 
radiographers, a dark-room technician, and a driver. 


Equipment.—This has been largely lent by the Pneumo- 
coniosis Research Unit, who kindly provided one large 
and two portable x-ray units and much other equipment 
for the survey in Leigh and also helped with part-time 
radiological staff. It is hoped that next year—thanks 
to the generosity of the Wellcome Foundation—complete 
x-ray and laboratory equipment will be available to the 
Unit. 


Research.—Before setting up the Field Unit the Direc- 
tor visited survey centres in New York, Pittsburgh, 
Baltimore, and Kansas City, and in Penarth, South 
Wales. He obtained useful information on the method- 
ology of population studies and established valuable 
contacts. During the visit to the Pneumoconiosis 
Research Unit in Penarth, it was learned that a survey 
of a rural population in the Vale of Glamorgan was to 
take place in 2 months’ time. Arrangements were 
accordingly made for a combined study between our 
Field Unit and the Pneumoconiosis Research Unit. 

This was duly completed in April, the Director of the 
Field Unit seeing a sample of one hundred females 
between the ages of 55 and 64. Additional x-rays were 
taken and also a sample of blood for a sheep-cell aggluti- 
nation test, thus making the study comparable with an 
earlier survey by the Manchester University in the town of 
Leigh. The data so obtained have been examined, and 
from these certain trends can be recognized; for example, 
a diminished prevalence of clinical, radiological, and 
serological rheumatoid arthritis in the rural population 
but a greater prevalence of lumbar disk degeneration. 
Final conclusions on these problems must await the 
collection of more complete data from surveys in other 
rural and urban populations. 

In August, the Field Unit started a more detailed study 
of the population of Leigh. This included clinical, 
x-ray, and serological studies of the families of those 
found to have rheumatoid arthritis or multiple osteo- 
arthritis in the Manchester University survey of 1954 and 
of a random sample of the general population over the 
age of 14. Altogether some 700 persons were x-rayed 
and examined. This survey will be resumed in April, 
when it is hoped to bring the numbers up to 1,000, thus 
giving a useful general picture of rheumatic disease. 

Close liaison has been maintained both with the 
Rheumatoid Arthritis Survey of the Gezondheids- 
organisation T.N.O. in Holland and the University of 
Pittsburgh Arthritis Study, the Directors of these surveys, 
Dr. de Graaf and Dr. Cobb, each spending a week with 
the E.R.C. Field Unit. Contact has also been main- 
tained with the rheumatism surveys in Wensleydale* 
and Cornwall. 


* In my last report to the Council I incorrectly mentioned the fact 
that a survey was to be carried out in the Wensleydale area of 
Yorkshire under the direction of Prof. Oakley, Professor of Pathology, 
Leeds School of Medicine. Prof. Oakley asks me to say that. whilst 
he is Chairman of the Scientific Advisory Sub-Committee of the 
School of Medicine, the survey is actually being carried out by 
Dr. Bremner under the direction of Prof. S. J. Hartfall. I should 
like to express my apologies for this error. 
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EDUCATION 


Handbooks.—20,000 copies of the Rheumatoid Arthritis 
Handbook had been distributed, and the Osteo-Arthritis 
Handbook had now been published and was proving 
as popular as its predecessor. 


Consultants’ Conference.—A second successful con- 
ference in conjunction with the British Post-Graduate 
Medical Federation had been held in March, 1956. 
Sir Francis Fraser, Director of the British Post-Graduate 
Medical Federation, had agreed that these conferences 
should in future be run by the Federation. 


International Congress.—A number of papers had been 
submitted by members of the Council to the Ninth 
International Congress on Rheumatic Diseases which 
takes place at Toronto in June, 1957. The Chairman of 
the E.R.C. had been requested by the Minister of Health 
to act as his official observer at the Congress. 


Heberden Society.—The Council had continued to 
assist the Heberden Society by an annual grant of £100. 
The Society continued to play an important part in the 
field of rheumatic research. The President during the 
year had been Dr. Ernest Fletcher. 


Medical Libraries.—Grants had been made to the 
libraries of the British Medical Association and the 
Royal Society of Medicine for the purchase of books on 
rheumatism and arthritis. 


*‘Annals of the Rheumatic Diseases.’’—Reports of the 
activities of the Council, the Heberden Society, and the 
British Branch of the European League Against Rheu- 
matism, had been published in this Journal. Negotiations 
whereby the Journal might also have become more closely 
linked with the work of the American Rheumatism 
Association had not proved successful. 


World Health Organization.—The Council had con- 
tinued its subscription as a sponsoring body of the United 
Kingdom Committee for W.H.O. Dr. Ernest Fletcher 


ANNALS OF THE RHEUMATIC DISEASES 


had been elected to the Executive Board for 


- Var 
1956-57 as the official representative of the Cou cil. 
COMMONWEALTH 
The Chairman’s visit to Australia and New % ealang 
seemed to have succeeded in its object of quickening 
interest in the rheumatic diseases in those countries 
Letters had been received from Field Marshal §) 
William Slim (Governor-General of Australia), the 
Director-General of Public Health for Southern Australia. 
the Chairman of the Australian Rheumatism Coungil, 
the Secretary of the Australian Rheumatism Council jp 
Sydney, New South Wales, Sir Willoughby Norrie 


(Governor-General of New Zealand), the Prime Ministe; 
of New Zealand, and the Minister of Health. 

The New Zealand Branch of the Empire Rheumatism 
Council had been reorganized, with the object of cop. 
stituting a combined medical and lay body similar ip 
nature to the Council in Great Britain. 

The Australian Rheumatism Council was making 
continued progress in the inclusion of instruction in the 
rheumrtic diseases at both undergraduate and_ post. 
graduate levels, though there were still some teaching 
hospitals which had no rheumatism clinics and there was 
a shortage of suitably-trained personnel to conduct them 

Progress had been made in the survey of the prevalence 
of rheumatic disease conducted in Sydney, and it was 
expected that the results would be available early in 1957 

The Australian Rheumatism Association had held its 





first meeting during the year. This body would en- 
courage the scientific study of the rheumatic diseases by 
medical men especially interested in the problem some- 
what on the lines of the British Heberden Society. 


ADMINISTRATION 

It had been recommended that the Executive, Finance, 
and Scientific Co-ordinating Committees should be 
re-elected for 1957-58. 

The General Secretary, Mr. R. Victor Howell, had 
suffered a serious illness during the year, and all joined 
in wishing him a speedy and full recovery. 


BRITISH RHEUMATIC ASSOCIATION 
Ninth Annual Report, 1956 


The Annual General Meeting of the British 
Rheumatic Association was held on Tuesday, 
April 30, 1957, at the Institution of Production 
Engineers, Chesterfield Street, London, W.1. The 


Chairman, the Right Honourable Tom Williams, 
M.P., presided. 

The annual report describes the activities of the 
Association in raising funds and assisting sufferers. 
A pilot inquiry has been conducted into the pre- 
valence of rheumatic diseases as a cause of ill-health 
and absenteeism in industry. The hostel, Bracken 


Hill House, has been closed to release funds for more 
pressing needs. 

The Association has supported the claims of the 
Royal National Hospital, Bath, to have its pre-war 
rebuilding programme implemented, and has joined 
the deputations to the Ministry of Health and the 
Regional Hospital Board on this matter. 

Publicity in the national press and the showing 
of the film ‘‘Grip on the Nation’’ have resulted in 
a very large increase in the Association’s welfare 
work with individual cases. 
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HEBERDEN SOCIETY 





ANNUAL REPORT, 1956 


It is with the deepest regret that the passing is 
recorded of two of our most distinguished colleagues, 
Professor Sir Lionel Whitby and Dr. D. Murray 
Lyon. Both were honorary life members of the 
Society, elected for their distinguished services in the 
field of rheumatism; their passing is a profound 
loss to the Society. 

During the year Her Majesty the Queen has been 
graciously pleased to confer honours on our Member 
and Past President, Sir Henry Cohen, and our 
General Secretary, Mr. R. Victor Howell. 

A further category of ‘“‘Temporary Overseas 
Member” has been instituted to cater for those 
engaged in the study of rheumatic diseases who are 
temporarily working in Great Britain. 

The following new members have been elected: 

Ordinary Members: Dr. J. Ball, Mr. G. C. Lloyd- 
Roberts, Dr. R. I. Meanock, Dr. A. T. Richardson, 
Dr. Malcolm Thompson. 

Associate Members: Dr. Barbara Ansell, Dr. C. J. M. 
Clark, Dr. P. S. Davis, Dr. Ian Gilliland, Mr. 
Harold Petty. 

Overseas Member: Dr. 1. Isdale (New Zealand). 

Temporary Overseas Members: Prof. S. K. Banerjee 
(India), Dr. Baruch Blumberg (U.S.A.), Dr. S. C. 
Milazzo (Australia), Dr. Fred Shannon (New 
Zealand), Dr. Hugh Smythe (Canada). 

The following, having taken up permanent residence 
abroad, were transferred from ordinary to Overseas 
membership: 

Dr. E. Dresner (U.S.A.) 

Dr. R. Moore (Canada). 

The following resigned during the year: 
Dr. L. W. Plewes 

Dr. R. W. Stewart 


Dr. L. G. C. Pugh 
Dr. P. O. Williams (from associate membership). 


(from ordinary membership ) 


The total ordinary membership on January 1, 1957, 
was 97 and the associate membership 17. 
Activities 

At the invitation of Dr. W. S. Tegner, the first clinical 
meeting was held at the London Hospital on February 24, 
1956 (Annals, 15, 263). Papers were presented by 
Dr. Madeline Keech (Leeds) and Drs. B. Ansell, E. G. L. 
Bywaters, and I. Isdale (Taplow). This was followed by 
demonstrations of patients by Heberden members of the 
London Hospital staff. 

At aclinical meeting arranged by Dr. Oswald Savage at 
the Wellcome Foundation, London, on October 19 
(Annals, 15, 410), contributions were presented by 


Drs. Oswald Savage, A. J. Popert, and P. S. Davis (West 


5 


London Hospital) and by Professor F. T. G. Prunty 
(St. Thomas’s Hospital). 

The Heberden Round was conducted by Dr. G. D. 
Kersley at the Royal United Hospital, Bath, on June 1 
(Annals, 15, 263). This was followed by laboratory 
demonstrations and the presentation of papers by 
Dr. M. R. Jeffrey, Dr. D. P. Page Thomas, Mr. J. T. 
Dingle, Mr. E. R. Cook, and Mr. J. H. Peacock (Bath). 
That evening members attended a cocktail party given 
by Dr. and Mrs. G. D. Kersley, followed by dinner, at 
the invitation of the Mayor, at the Guildhall, Bath. 
On June 2, papers were read by Mr. Norman Capener 
(Exeter), Drs. D. G. Scott and A. G. S. Hill (Aylesbury), 
Dr. J. H. Glyn (London), and Dr. R. Alexander (Edin- 
burgh). 


The Heberden Oration for 1955 was delivered on 
Cctober 19, by Dr. Walter Bauer, Jackson Professor of 
Clinical Medicine at Harvard, who took as his subject 
**Research and the Rheumatic Diseases”’ (Annals, 16, 1). 

The Heberden Oration for 1956 was delivered on 
December 14, by Prof. R. E. Tunbridge, University of 
Leeds, who spoke on “‘The Connective Tissue System’’ 
(Annals, 16, 6). 

The Orators were presented by the President with the 
Heberden Medal for 1955 and for 1956, respectively. 


The Annual Dinner was held on December 14, by 
kind permission of the Master, at the Hall of the Worship- 
ful Society of Apothecaries, London. Among the guests 
present were the Very Rev. A. C. Don, Sir W. Russell 
Brain, Bt., Dr. lan Munro, and Dr. J. W. P. Thompson. 


The Annual General Meeting was held on December 
14 and 15 at University College Hospital Medical School 
and the Wellcome Foundation, London (Annals, 16, 145). 
Papers were presented by 

Drs. J. S. Lawrence, R. J. Sladden, and J. Whyatt 
(Manchester): “Influence of Physiotherapy on the 
Rheumatic Diseases”’; 

Dr. V. Wright (Leeds), introduced by Prof. S. J. 
Hartfall: “‘Observations on the Diurnal Variation 
of Grip”; 

Drs. B. M. Ansell and E. G. L. Bywaters (London): 
‘*‘An Analysis of Patients with Unexpectedly Raised 
E.S.R.s over a 3-year Period”’; 

Dr. B. M. Ansell (London): “‘Comparison of Sodium- 
retaining Properties of Cortisone and Prednisolone 
using Sodium-22”; 

Drs. N. R. Ling and H. J. Gibson (Bath): ‘Augmenting 
Effect of Rheumatoid Sera in a Streptococcal 
Haemagglutination Test’? (Annals, 16, 111); 

Drs. B. S. Blumberg and A. G. Ogston (Oxford): 
“Effects of Proteolytic Enzymes on the Hyaluronic 
Acid Complex”; 
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Drs. J. Forestier and P. Deslous-Paoli (Aix-/es-Bains): 
“Radiologic Study of Sacro-iliac Joints in Ankylo- 
sing Spondylitis with reference to the Evolution” 
(Annals, 16, 31); 

Dr. J. Sharp and Mr. D. W. Purser (Manchester): 
“Spontaneous Atlanto-Axial Dislocation in 
Spondylitis’’. 

Grant-in-Aid 

The Society acknowledges with appreciation the 
renewal of a grant from the Empire Rheumatism Council 
which has enabled its activities to be continued during 
the year. 


Library 

The Library Fund instituted last year has been 
increased by a generous donation from Sir Henry Dale of 
£100 from the Wellcome Trust for the binding of books, 
and the re-binding of some of the older volumes has 
already been completed. 

The library is already a unique adjunct for historical 
reference purposes, and the Hon. Librarian hopes that 
anyone who has books on rheumatism and arthritis 
published before 1914, or Heberden relics of any kind, 
will assist in expanding it. 

He thanks those who have helped in the past, and 
especially Dr. F. Poynter, the librarian of the Wellcome 
Historical Medical Library. 


The following additions were made in 1956: 
Presented by the Trustees of the Wellcome Medical 


Foundation: 

RENNIE, A. Observations on Gout. 18235. 

WILson, C. Observations on the Gout and Acute 
Rheumatism. 2nd edition. 1817. 

PERKINS, B. D. Experiments with the Metallic 
Tractors. 1799. 

WINTRINGHAM, C. Tractatus de podagra. 1714. 

ZELST, T. Libellus singularis de podagra. 1738. 

Storck, A. An Essay on the Use and Effects of 
Colchicum autumnale. 1764. 

BEALE, L. S. Illustrations of Constituents of 
Urine, Urinary Deposits, and 
Calculi. 1858. 


WALLACE, W. Observations on Fumigations . . . 
as a Remedy in Rheumatism. 


1820. 


Purchased by the Heberden Library: 
BATHGATE, W. M. A Probationary Essay on Morbus 


coxarius. 1828. (Thesis.) 
Presented by Dr. W. S. C. Copeman: 
JONES, R. LL. Arthritis deformans. 1909. 
Fox, R. F. Medical Hydrology. 1913. 


OFFICERS FOR 1957 


President: 
Dr. Ernest Fletcher, F.R.C.P., 
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President-Elect: 
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Rheumatism Research Centre, Clinical Sciences Building, 
York Place, Manchester, 13. 

Hon. Treasurer: 

Dr. F. Dudley Hart, F.R.C.P., 
Westminster Hospital, London, S.W.1. 
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Senior Hon. Secretary: 
Dr. John H. Glyn, M.R.C.P., 
6 Southwick Place, W.2. 
Junior Hon. Secretary: 

Dr. J. Sharp, M.R.C.P., 
Rheumatism Research Centre, The Royal Infirmary, 
Manchester. 

Hon. Librarian: 

Dr. W. S. C. Copeman, O.B.E., F.R.C.P., 
41 Harley Street, W.1. 

Hon. Auditor: 

Wilfred G. Wilks, Esq., F.C.C.S., F.R.Econ.s. 
General Secretary: 

R. Victor Howell, M.B.E. 

(Tel. No.: EUSton 8109.) 


PROGRAMME FOR 1957 


Clinical Meeting on February 22 at the Royal Free 
Hospital. 

Heberden Round on May 16, conducted by Dr. J. J. R 
Duthie, at Edinburgh. 

Clinical Meeting on October 18 at 
Foundation. 

Heberden Oration, Annual General Meeting, and Dinner 
in December. Date and venue to be notified later. 


Titles and short programme notes of original com- 


the Wellcome 





munications which members wish to make to the Society 
during 1957 should be sent to the Senior Hon. Secretary 
at least one month before the date of the meeting. 
Abstracts for publication in the Annals of the Rheumatic 
Diseases (approximately 300 words) should be sent in 
advance or handed to the secretary at the meeting 
Additional meetings will be arranged if necessary. 


Clinical Meeting.—The following papers were 
read at a meeting held at the Royal Free Hospital on 
February 22, 1957: 


Dr. A. T. RICHARDSON (Royal Free Hospital): Diag- 
nostic Features of Polymyositis. The clinical, histological, 
and electrodiagnostic features of 21 cases of polymyositis, 
none of which had the skin involvement typical of 
dermatomyositis, were described. 

Clinically the association of muscle wasting with a 
patchy desquamating erythema, sclerodermatous changes, 
or calcinosis indicated the diagnosis in six patients, and in 
another the wasting was accompanied by a rheumatoid 
type of polyarthritis. In a further three cases, the acute 
Onset with fever, muscle pains, and tenderness was 
characteristic of polymyositis, and one rapidly developed 
muscle contractures. Of the remainder, three had 
proximal muscle wasting with dysphagia, but the others 
had no features additional to the limb-muscle weakness 
and were initially regarded as cases of motor poly- 
neuritis or myopathy of adult life. Raised E.S.R.s were 
not a constant feature in this series. 

Although the histological change of muscle-fibre 
necrosis accompanied by a variable infiltration of inflam- 
matory cells was characteristic and distinct from inter- 
stitial nodular polymyositis, the variability of the inflam- 
matory cell infiltration was well known. 
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The clectromyographic pattern was distinctive in half 
the cases, consisting in these of a combination of the 
signs of lower motor neurone degeneration (abnormal 
intensity-duration curves; fibrillation; and _ positive 
potentials on electromyography) and those of primary 
muscle fibre degeneration (short duration polyphasic 
motor unit potentials on electromyography). It was 
suggested that this combined lesion could be diagnosed 
from the electromyograms alone if they contained both 
long and short duration polyphasic motor unit potentials. 
Their presence was readily detected by analysis of the 
frequency components of the motor unit potentials in the 
range 0-100-8-6 kilo-cycles. The remainder of the cases 
showed a pure myopathic pattern which was common to 
both polymyositis and muscular dystrophies. 


Dr. J. H. JAacops and Mr. R. L. MARKHAM (Royal 
Free Hospital): Mucoproteins in Rheumatoid Arthritis. 
This paper described studies on the serum mucoproteins 
of patients with rheumatoid arthritis based on their 
isolation by zone electrophoresis at pH 4:5. The 
technique used enabled the levels of the two mucoprotein 
fractions (M,1 and M,2) to be measured independently, 
and these levels were related to activity (B.S.R.) and to 
each other in an unselected series of patients with active 
disease. A significant correlation was found between 
M,2 and B.S.R., but none between M,1! and B.S.R., nor 
between M,l and M,2. Such findings were regarded as 
supporting the hypothesis that these fractions may have 
separate origins and reflect different pathological pro- 
cesses within the disease complex. 

By means of two-dimensional electrophoresis it was 
also possible to demonstrate in fraction M,1 of serum 
in rheumatoid arthritis a component which does not 
appear to be present in normal serum, and the urinary 
fraction M,1 also shows this heterogeneity, but control 
studies on normal urines had not been possible. Addi- 
tional components were also demonstrated in M,1 of 
serum in rheumatic fever, carcinomatosis, systemic lupus 
erythematosus, polymyositis, and diabetes, but the 
indications were that these may in some cases differ from 
the components present in rheumatoid arthritis. 

The ability to separate the mucoproteins from the 
remainder of the glycoproteins by electrophoresis at 
PH 4-5 allowed some measure of non-mucoprotein 
components of the «1 and «2 globulins to be obtained. 
It was found that approximately 50 per cent. of the poly- 
saccharide staining material in both «1 and «2 of the 
pattern obtained at pH 8-6 in sera from active cases of 
rheumatoid arthritis was due to the presence of the muco- 
proteins. 


Dr. E. V. Hess (Royal Free Hospital): Haemagglutina- 
tion Tests in Lupus Erythematosus. While positive sheep- 
cell agglutination tests were now regarded by many as 
specific for rheumatoid arthritis, a review of the literature 
showed that there was a high percentage of positive 
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reactions in some of the other connective tissue diseases, 
e.g. 48 per cent. positive in lupus erythematosus, 33 per 
cent. in polyarteritis nodosa, 26 per cent. in scleroderma, 
and 20 per cent. in dermatomyositis. 

Various authors had noted that there was a greater 
tendency for a positive reaction if there were manifesta- 
tions of peripheral arthritis. 

Recent methods of cold precipitation of globulins 
(Svartz and Schlossman) and precipitation of euglobulins 
by dialysis (Ziff and others) revealed the presence in the 
supernatant fluid of a haemagglutinating factor in con- 
nective tissue diseases other than rheumatoid arthritis. 
It, therefore, seemed possible that these fractionation 
methods could be used to differentiate agglutination 
reactions. 

By using Ziff’s euglobulin test, 85 per cent. positive 
reactions in rheumatoid arthritis and 44 per cent. in 
systemic lupus erythematosus were obtained. After 
precipitation of the euglobulin fraction by dilution in a 
citrate-phosphate buffer at pH 6, the supernatant fluid 
was carefully decanted, dried by the freeze-drying 
method and re-dissolved in buffered saline solution 
to test for agglutination. This freeze-dried supernatant 
fluid was tested in 42 cases; a positive haemagglutination 
test was obtained in: 

2/14 cases of rheumatoid arthritis 
0/1 cases of psoriatic arthritis 


0/7 control cases of arthritis 
1/1 cases of dermatomyositis 
1/1 cases of neuromyositis 


0/2 cases of scleroderma 
*8/16 cases of systemic lupus erythematosus 

Six of the eight cases of systemic lupus erythematosus 
with a positive reaction in the supernatant had joint 
involvement, as did two other cases with a positive 
euglobulin test. Six cases with a completely negative 
reaction had skin lesions as the predominant feature and 
no evidence of joint involvement. It appeared, therefore, 
that a positive reaction was more likely to occur in asso- 
ciation with arthritis. 

The reaction did not correlate with the duration or 
severity of disease, haemoglobulin level, erythrocyte 
sedimentation rate, white cell count, or the presence of 
L.E. cells. 

The conclusions drawn from these observations were 
considered to have a greater theoretical than practical 
interest. While there were many more helpful aids to 
the diagnosis of connective tissue diseases than agglutina- 
tion tests, the finding of a positive test in the freeze-dried 
supernate could be of assistance on occasion. 


DEMONSTRATIONS.—Four cases were demonstrated: 
one case of bilateral shoulder-hand syndrome with differ- 
ent aetiologies by Dr. R. P. Hickey, and three cases of 
systemic lupus erythematosus with unusual features by 
Dr. A. Beardwell, Dr. A. G. Beckett, and Dr. C. Feldman. 


* Five of these had a positive euglobulin test. three a negative. 








NEW ZEALAND RHEUMATISM ASSOCIATION 


(NEW ZEALAND BRANCH OF THE EMPIRE RHEUMATISM COUNCIL) 


On January 19, 1956, at a meeting held at 
Wellington, the Executive Committee approved the 
proposed change of the name of the New Zealand 
Branch to ‘‘The New Zealand Rheumatism Associa- 
tion’’, to enable a mixed medical and lay body to be 
formed. Sir Charles Hercus, Dean of the Medical 
School, University of Otago, Dunedin, accepted an 
invitation to join the Executive Committee ex officio. 

The objectives of the new organization embrace 
the following: 


(1) Research, with a dominion-wide survey as a primary 
purpose. 


(2) Bursaries for overseas study by both medical and 
ancillary workers. 


(3) Teaching visits to New Zealand by overseas author- 
ities. 

(4) Direct aid to patients with special emphasis on 
domestic rehabilitation and provision for trained 
social workers, with technical assistance. 


(5) Literature and publicity. It was envisaged that 
eventually a journal should be published. 


An informal meeting held in May, 1956, was 
attended by Mr. G. R. Lee, General Secretary of the 
British Medical Association (New Zealand Branch), 
who gave much helpful advice and information. 
The following conclusions were reached: 


1. The new body would be an incorporated society 
within the meaning of the Act. A constitution 
would be legally drawn up and duly registered. 


2. An initial committee would be formed from the 
existing Wellington quorum with four lay members. 
In this way a medical majority could be preserved. 
In subsequent discussions it was decided that this 
number could be increased on both sides. 


3. The essential first steps in the reorganization and 
formation of a new body would be the appointment 
of a secretary, the establishment of an address, and 
the collection of an initial fund to cover adminis- 
trative costs until the money-raising mechanism of 
the organization enabled it to become self-supporting. 


At a meeting held at Wellington on October 26, 
1956, Dr. Twhigg was welcomed on his return from 
his overseas tour. He pointed out that the Austra- 
lian Rheumatism Council was now very much a 
going concern, and had received very great assistance 
from the Australian Mutual Provident Society. 








Annual General Meeting.—The ninth annual 
general meeting was held at Palmerston North op 
November 15 and 16, 1956; the new name was 
formally adopted.* The President, Dr. A. Williams 
(Wellington) was in the chair, and the following 
clinical papers were given: 


Prognosis in Still’s Disease. By Dr. IRWIN Ispat 
(Rotorua). 

Results of a follow-up survey of 180 cases of Still's 
disease from the Canadian Red Cross Memorial Hospital, 
Taplow, England, were briefly presented, and the clinical 
picture of the disease was described, with particular 
reference to diagnostic features. The principles of treat. 
ment were discussed and the importance of early mobiliza- 
tion and active exercises emphasized. 

In the great majority of cases seen in the course of a 
year, the disease was inactive within 3 years, and most 
of the children had little or no limitation of activity by 
this time. No difference in the results in cases treated 
with salicylate or hormone was noted within the first 
year of treatment. However, children treated with 
physiotherapy without either drug, had also improved 
to approximately the same degree by this time. The 
mortality of less than 4 per cent. was ascribed more often 
to complications of treatment than to the disease. 

It was concluded that, with adequate physiotherapy, 
control of pain, and the maintenance of good health, 
the prognosis, both as regards function and recovery, 
is good. 


Phenylbutazone (Butazolidin). By 
(Auckland). 

This drug is a pyrazolone derivative discovered in 1947 
It is available from Geigy and Leo in tablets of 200 and 
100 mg. and in ampoules of 1,000 mg. 

The history of the anti-pyretic drugs, cinchona, sali- 
cylic acid, and anti-pyrine to amidopyrine, was traced. 
These drugs also had analgesic properties in rheumatism 
and neuralgias. Cortisone provided a yardstick of anti- 
rheumatic activity and had led most rheumatologists to 
agree fundamentally on criteria of improvement. 

The three main properties of phenylbutazone were 
analgesic, anti-inflammatory, and anti-pyretic. It was 
also anti-histaminic, had a drug-enhancement action, 
had an anti-thyroid effect similar to that of Thiouracil, 
and an anti-rheumatic effect. It relieved somatic pain, 
but visceral pain was little affected. 


BASIL QUIN 


* Communications should in future be addressed to: 

The Honorary Secretary New Zealand Rheumatism 
Association, Dr. A. O. M. Gilmour, 28 Princes Street, 
Auckland C.I., New Zealand. 
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NEW ZEALAND RHEUMATISM ASSOCIATION 


It was effective in the treatment of rheumatoid arthritis, 
osteo-a! iliritis, muscular rheumatism, neuritis and 
neuralgiis, gout, ankylosing spondylitis, fibrositis, 
bursitis, osteoporosis of the spine, Paget’s disease of 
bone, metastases in bone, thrombo-phlebitis, renal 
lithiasis, lymphogranulomatosis, infectious mononucle- 
osis, leprosy, and dysmenorrhoea. 

A good dosage was 600 mg. daily for 2 days, then 
400 mg. daily for the next 2 days, and then 200 or even 
100 mg. daily thereafter, always in divided doses. The 
dose should be controlled by the serum level, the optimum 
value of which was 8 to 11 mg./100 ml. It was a danger- 
ous drug and patients should be warned to report rash, 
sore throat, bloody urine, black stools, temperature, 
swelling, or acute indigestion. It was contraindicated in 
cardiac disease, old or recent peptic ulcer, renal or 
hepatic disease, hypertension, drug allergy, or blood 
dyscrasia. 

Minor toxic effects occurred in 20 per cent. of cases. 
Regular supervision should include weighing, urine 
analysis, and blood counts. 

The drug should be viewed as a potent but sometimes 
toxic analgesic, to be used only when weaker but safer 
drugs had failed, and when other methods of treatment 
were not suitable. It did not influence the course of the 
disease, with the possible exception of gout. 

Rheumatoid Arthritis —Useful in advanced cases with 
widespread destruction and intractable pain. It might 
also supplement the action of other drugs. 

Osteo-Arthritis—Of great value here and could be 
stopped and restarted as required. 

Gout.—It was not the first choice but was useful when 
joint damage and pain were great. - Mild uricosuric 
action. 

Ankylosing Spondylitis —First choice in young women, 
and in cases in which deep x-ray therapy could not be 
used. 

Bone Pain.—First choice in Paget’s disease. Helpful 
in metastases and might also boost the action of other 
drugs. Afforded alleviation in myelomatosis and osteo- 
porosis. 

Acute Rheumatism.—The drug should never be used. 

Painful Shoulder Syndrome.—Results bordered on the 
miraculous, especially in subdeltoid bursitis. 

Fibrositis—Should be tried in longstanding cases. 

Psychogenic Rheumatism.—No value. 

The results in forty cases chosen at random were as 
follows: 

Rheumatoid Arthritis (11 cases).—Five good results, 
the rest indifferent, or worse. 

Osteo-Arthritis (11 cases).—All improved. 

Fibrositis (9 cases).—Six improved, rest unimproved 
or diagnosis incorrect. 

Gout (1 case).—Improved. 

Paget's Disease (3 cases).—Improved rapidly. 

M yelomatosis (2 cases).—No improvement. 


Bone Metastases from breast cancer (2 cases).—No 
“provement. 
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Hypertrophic Pulmonary Osteo-Arthropathy with Pul- 
monary Moniliasis (1 case).—No change. 


The following complications were noted: 
(i) One case of agranulocytosis in osteo-arthritis 
recovered spontaneously. 
(ii) One drop in total white count with normal ratio 
was seen in a case of Paget’s disease. 


(iii) One morbilliform rash occurred in a case of osteo- 
arthritis. 


Sociological Aspects of Rheumatic Disease. 
B. S. Rose (Rotorua). 

As a public health problem rheumatism is second in 
importance only to fatal diseases of infective aetiology, 
and is the largest cause of chronic disability. More field 
research into the epidemiology of chronic diseases is 
therefore required in addition to work in progress in the 
laboratory and the hospital ward. 

A pilot survey of rheumatism in the adults of a Maori 
tribe has been carried out as a first step in assessing the 
prevalence of rheumatism in different cultural groups in 
New Zealand. 

Only one Maori in five complained of rheumatism 
compared with one Pakeha in three in a recent English 
survey. No classical cases of rheumatoid arthritis or 
ankylosing spondylitis were seen, but there was a high 
incidence of gout. The possibility that cultural factors 
may account for these findings is to be investigated in a 
further mixed population survey. The importance of 
allowing for bias due to age and sex distribution when 
comparing different population samples was stressed and 
illustrated by reference to hospital figures. 

Other findings of interest were the low incidence of 
psychogenic rheumatism, and of disability from osteo- 
arthritis of the hip. Morning stiffness was a frequent 
finding in association with acroparaesthesia and mechani- 
cal derangements, but was not seen in association with 
arthritis. 


By Dr. 


Clinical Applications of Electro-Myography. By 
C. M. PIKE (Charge Physiotherapist, Palmerston North). 

The physiological principles of electro-myography 
were discussed and a distinction demonstrated between 
spontaneous contractions of isolated muscle fibres 
(abnormal) and the activity of whole motor units (normal). 

The three fundamental uses of electro-myography are 
to demonstrate the presence or absence of electrical 
activity, to show whether this is normal or abnormal, and 
to ascertain the type of activity and the possible cause of 
abnormality. 

The machine had proved of value in diagnosis, 
evaluation of treatment, and prognosis in such conditions 
as peripheral nerve injury, poliomyelitis, myasthenia 
gravis, neuritis including Bell’s palsy, and rheumatoid 
arthritis. 

It was emphasized that experience with this method of 
examination was in its early stages. 

Certain basic normal and abnormal electrical patterns 
were demonstrated and the electrode, a surface electrode, 
was shown to be both efficient and selective. 


7B 
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Further Experience with Cortisone in the Treatment of 
Rheumatoid Arthritis. By Dr. C. GRESSON (Christchurch). 

The difficulties of maintenance therapy with cortisone 
were discussed. In cases who seemed to require daily 
doses as high as 75 mg. cortisone, 60 mg. hydrocortone, 
or 15 mg. prednisone, the risks of serious complications 
did not justify continuation for other than short periods at 
this level. 

Cortisone had displaced gold as the favoured drug 
in both early and late cases. Little benefit resulted from 
cortisone alone in cases with flexion deformities of the 
knees. Cortisone was most satisfactory in the treatment 
of acute rheumatoid arthritis in the elderly. 


Uses of Cortisone in New Zealand. 
HIGHTON (Rotorua). 

By abstracting the data from the case notes of 78 
patients who had received either cortisone or ACTH 
before admission to the Queen Elizabeth Hospital, 
Rotorua, a picture was given of the use of these drugs 
away from specialist centres. 

It was generally concluded that these drugs had been 
used incorrectly in seventy cases; major errors were 
incorrect diagnosis, administration of the drugs without 
essential physiotherapeutic attempts to correct joint 
deformities, and the use of too large or too small doses. 


By Dr. T. C. 


Observations on the Problem of Rheumatic Disease in 
Great Britain. By Dr. J. M. Twuicc (Wellington). 

Dr. Twhigg gave an account of the many centres he had 
visited, with special reference to those at Edinburgh, 
Manchester, Sheffield, and Taplow. He described the 
facilities provided, the beds available, and the type of 
research undertaken, and stressed the size of some of the 
endowments. 

He described the Mobile Field Research Unit being 
formed by the Empire Rheumatism Council and gave 
details of the estimated costs of such field research. This 
was of great interest in view of possible similar work 
to be undertaken in New Zealand. 


Observations on Rheumatism Units in Scandinavia and 
the U.S.A. By Dr. A. Rowatt Brown (Auckland). 


Oslo.—Facilities for investigation and treatment. In 
rheumatoid arthritis steroids are not used extensively, 
but ACTH is the favourite. 


Stockholm.—At the Karolinska and Southern Hos- 
pitals, gold and aspirin form the basis of attack. Joint 
aspiration and hydrocortisone injection are extensively 
employed, and cortisone seldom; prednisone is on trial. 


Copenhagen.—The Commune Hospital Physical Medi- 
cine Department was visited during the International 
Congress of Physical Medicine. 
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New York.—At the Hospital for Special S: rgery 
Arthritis Clinic, Metacorten and Bufferin wa: use, 
extensively. 


Chicago.—At the Michael Reese Hospital, ; 
are used almost as a routine and over long periods 


roids 


Mayo Clinic, Rochester, Minn.—Dr. Hench’s drug oJ 
choice is Metacorten. At St. Mary’s Hospita!, D; 
Slocomb and Dr. Polley are very conservative in thei; 
dosage, and employ other methods initially. 


Denver, Colorado.—An extensive trial of aspirin, 
butazolidin, and Metacorten is being carried out. A 
modification of Rose’s test shows over 80 per cent 
positive results in rheumatoid arthritis. 


Judet Arthroplasty, A Review of Cases. By Mg 
R. DAwson (Palmerston North). 

The method of surgical treatment available for osteo. 
arthritis of the hip was outlined, and 38 Judet arthro- 
plasty operations carried out between September, !95}. 
and November, 1955, were reviewed. The operation had 
proved unsatisfactory in the treatment of fracture dis. 
location of the head of the femur, but satisfactory to date 
in the treatment of fractured neck of femur with avascular 
necrosis. It showed very promising results in osteo- 
arthritis, and in one case of rheumatoid arthritis, and 
one of ankylosing spondylitis. The main benefit obtain- 
ed was universal loss of night pain, increased range of 
movement, and considerable increase in function. The 
operation should not be carried out in patients under the 
age of 60 and the arthroplasty would probably not stand 
up to prolonged heavy work. It was too early to assess 
the durability of the operation, but in a 3-year follow-up 
there appeared to have been very little deterioration, 
if any. 

Radiology of Rheumatic Disease. By Dr. F. G. 7 
BEETHAM (Palmerston North). 

A series of films of rarer forms of joint and bone 
pathology was shown, and there was some discussion of 
the problem of the recognition of osteoporosis. 


Clinical Demonstration.—The following cases were 
demonstrated in the wards of the Public Hospital and 
afterwards discussed : 

(1) Diffuse systemic sclerosis in a woman 

(Dr. J. N. Armour, Palmerston North). 

Systemic lupus erythematosus associated with pro- 

longed hepatitis in a woman aged 27 (Dr. R. D. 

Wigley). 

(3) Prolonged hepatitis with polyarthritis and hyper- 

globulinaemia in a woman aged 19 (Dr. R. D. 

Wigley). 

Prolonged hepatitis with rheumatic fever and neph- 

ritis in a man aged 46 (Dr. R. D. Wigley). 

(5) Chronic gouty polyarthritis with intermittent 
hypertension, encephalopathy, polycythaemia, and 
bilateral hydro-ureter in a man aged 51. 
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ABSTRACTS 


This section of the ANNALS is published in collaboration with the two abstracting Journals, 
ABSrRACTS OF WORLD MEDICINE, and OPHTHALMIC LITERATURE, published by the British Medical 


Association. 


The abstracts selected for this Journal are divided into the following sections: Acute Rheumatism; 
Chronic Articular Rheumatism (Rheumatoid Arthritis, Osteo-Arthritis, Spondylitis, Miscellaneous); 


Disk Syndrome; 


is a list of titles of articles noted but not abstracted. 


Gout; Pararheumatic (Collagen) 
Pathology; ACTH, Cortisone, and other Steroids; Other General Subjects. 


Diseases; Non-Articular Rheumatism; General 


At the end of each section 


Not all sections may be represented in any one issue. 


The section *‘ACTH, Cortisone, and other Steroids” includes abstracts and titles of articles 
dealing with research into the scope and modus operandi of steroid therapy. 


Acute Rheumatism 


GLYNN, 
J. (1956). 


Secretor Status of Rheumatic-Fever Patients. 
A. A., GLYNN, L. E., and HOLBorow, E. 
Lancet, 2, 759. 16 refs. 

It has frequently been suggested that those persons 
who are susceptible to rheumatic fever have an intrinsic 
factor unduly sensitizing them to Group-A streptococcal 
infections of the upper respiratory tract. At the 
Canadian Red Cross Hospital, Taplow, Buckingham- 
shire, they therefore investigated the relation between 
the incidence of rheumatic fever and the presence of 
blood-group antigens (A, B, H, and Lewis) in the saliva 
and, presumably, the mucous secretions of the throat. 
Saliva obtained was prepared and titrated against Lewis* 
antiserum obtained from immunized rabbits, a heavy 
white precipitate after one hour’s incubation indicating 
a positive reaction. The reliability of the test was con- 
firmed on saliva from healthy people of known Lewis 
blood group. The precipitin test for Lewis* substance 
and the haemagglutination-inhibition titration test for 
A and B substances were also carried out with saliva 
from 115 healthy subjects. Analysis of the results and 
those of previous workers showed that 3-75 per cent. of 
patients did not secrete A, B, H, or Lewis antigen. 

Altogether 450 patients with rheumatic fever, 253 with 
rheumatoid arthritis, and 460 healthy school-children 
were studied, the precipitin and/or haemagglutination- 
inhibition tests being carried out in the cases of rheumatic 
fever and the precipitin test only in the other two groups. 
Lewis*-positive results were obtained in 100 (21-7 per 
cent.) of the healthy controls, fifty (19-8 per cent.) of the 
patients with rheumatoid arthritis, and 124 (27-6 per 
cent.) of those with rheumatic fever. When allowance 
was made for the 3-75 per cent. total non-secretors, the 
incidence of Lewis-antigen secretors in the healthy 
controls was 22:6 per cent., in the patients with rheuma- 
toid arthritis 20-6 per cent., and in those with rheumatic 
fever 28-7 per cent. This difference was significant 
at the 5 per cent. level. 

.S secretor status is genetically determined, the authors 


state that these figures support the view that there is an 
hereditary factor in rheumatic fever. They postulate the 
possibility of a blood-group linked haptenic material 
being present in the throat secretions during a strepto- 
coccal infection before the onset of rheumatic fever, 
the haptene being absorbed on the bacteria and becoming 
completely antigenic. M. Kendal. 


Hyaluronidase Activity of the Serum in Rheumatic Fever. 
(K Bompocy 06 aKTHBHOCTH rualypoHusasbi (cbakTop 
PpaclipocTpaHeHHA) B CbIBOpOTKe KpOBHM OOJIbHbIX 
Pe€BMaTH3MOM.) STEPANYAN, E. P., and PERCHIKOVA, 
G. E. (1956). Ter. Arkh., 28, 5. 5 refs. 

Mucopolysaccharides (Hyaluronic Acid) in Rheumatic 
Fever. (CoctosHue MykKONONMCaxapuyOB (rua 
JIYPOHOBOHM KHCJIOTbI) IIpH peBMaTu3sMe.) CHAZOV, 
E. I. (1956). Ter. Arkh., 28,8. 2 figs, 19 refs. 

The authors of the first article, working at the Institute 
of Therapeutics of the Academy of Medical Sciences, 
Moscow, have studied hyaluronidase activity in the serum 
in cases of rheumatic fever in relation to the severity of 
the disease, and the response to treatment. They 
employed McClean’s method of estimating hyaluronidase. 
Although they could not establish any direct relationship 
between the hyaluronidase content of the serum and the 
severity of the case, its presence in quantities above the 
“normal” level was constantly associated with clinically 
active rheumatic fever and the titre diminished in parallel 
with clinical improvement. 

The author of the second article, on the other hand, has 
estimated antihyaluronidase activity in the serum of 
fifty patients with active rheumatic fever at the First 
Moscow (Order of Lenin) Medical Institute, and comes 
to the following conclusions: 


(1) During rheumatic fever there is an increased 
concentration in the serum of anti-hyaluronidase 
and of the “‘non-specific’’ hyaluronidase inhibi- 
tor; 

(2) The inhibiting activity of the serum rises with 
aggravation of the disease, indicating a parallel 
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rise in the hyaluronidase content; its measure- 
ment may be of use for diagnostic and prognostic 
purposes ; 


(3) The administration of antirheumatic remedies 
such as salicylates, ACTH, and “butadion” 
(a derivative of phenylbutazone) brings about 
a fall in the titre of antihyaluronidase and of 
non-specific inhibitors concomitantly with the 
diminution in hyaluronidase activity; 


(4) In rheumatic fever the balance of the hyaluronic- 
acid—hyaluronidase system is changed and the 
increase in enzyme activity causes destruction of 
mucopolysaccharides, one of the most important 
constituents of connective tissue. The anti- 
rheumatic remedies restore the enzyme system 
to normal and diminish the destruction of 
mucopolysaccharides. A. Koby. 


Study of the Reactions of the Bone Marrow in Rheumatic 
Fever and Infections with Haemolytic Streptococci in 
Children. (Etude des réactions de la moelle osseuse 
au cours du rhumatisme articulaire aigu et des infec- 
tions a streptocoque hémolytique chez _ |lenfant.) 
BERNHEIM, M., MOURIQUAND, C., and GERMAIN, D. 
(1956). Rev. lyon. Méd., 5, 773. 3 refs. 

The authors have studied, at the Hdpital Edouard- 
Herriot, Lyons, the changes occurring in the bone marrow 
in 100 children with rheumatic fever at various stages of 
its evolution, and also in young patients with chorea 
(22 cases), scarlatina (16), acute nephritis (28), and other 
conditions (25). In order that the procedure should be 
as little upsetting to the child as possible, they puncture 
a spinous process, or in some cases the anterior superior 
iliac spine, under local analgesia (2 per cent. lignocaine). 
Several films of the marrow are studied, analysis being 
made of not less than 1,000 cells. 

The general conclusion is that the myelogram is of 
definite diagnostic value in atypical forms of rheumatic 
fever. The characteristic change is an increase in the 
number of plasmocytes; the average proportion of 
nucleated cells in the acute phase of rheumatic fever 
was 5:4 per cent. (range 2-3 to 15), the normal value being 
taken as 0-4 per cent. Lymphocytes also showed a 
definite increase, but the proportions of neutrophil and 
eosinophil granulocytes were normal. In 33 cases a 
second myelogram was obtained some 2 to 4 weeks after 
the first, and a third myelogram in eleven of these, so that 
the effect of cortisone treatment could be observed. All 
the cases showed some reduction in the number of 
plasmocytes, but in the majority the figure did not fall 
to normal. 

Similar changes were observed in the cases of chorea 
and scarlatina, and also in certain cases of acute nephritis 
in which there was evidence that a haemolytic strepto- 
coccus was concerned. A striking feature of the myelo- 
gram in scarlatina was an intense eosinophilia, as well as 
a marked plasmocytosis, clearly distinguishing it from 
rheumatic fever. Kenneth Stone. 


ANNALS OF THE RHEUMATIC DISEASES 


Aspects of Corticotherapy in Rheumatic Fever. Indi_ ations 


Rheumatic Fever Past and Present. 35 Years of Personal 


Nature of Rheumatic Fever. McCarty, M. (1956) 


Recent Experience in the Hormone Treatment of Rhev- 


Study of Follow-up of Children recommended for Rheu- 


Possibilities and Limitations in the Treatment of Rheumati 


Aetiological Role of 8-Haemolytic Streptococci in Rhew 





for and Practical Application of Prolonged Tre :tmen 
and Associated Pyretotherapy. (Quelques « speci 
de la corticothérapie dans la maladie de Bouillayd 
Indications et pratique des traitements prolorgés » 
de la pyrétothérapie associée.) GiraubD, G., Laroup 
H., PuecH, P., Levy, A., and RouJon, J. (1957) 
Sem. Hop. Paris, 33, 889. 

[See also Giraup, G., Latour, H., Puecn, P., Livy, A. 
Roujon, J., and Giraup, M. C. (1956). Monipellier 
méd., 50, 485.] 


Clinical Experience. (Reumatisk feber f6rr och ny 
En 35-arig aterblick.) WALLGREN, A. (1957). Nord 
Med., 57, 351. 38 refs. 


Circulation (N.Y.), 14, 1138. 14 refs. 


matic Fever in Childhood. (La nostra esperienza sy 
recenti trattamenti ormonali della malattia reumatica 
nell’infanzia.) Matreis, F. pe, RAINERO, L., and 
GariBizzo, S. (1956). Aggiorn. pediat., 7, 615, 677,| 
739. 


matic Fever Prophylaxis. Wactace, H. M., Losry 
M. A., OLIVER-SMITH, F., AZZARETTI, L., and Rich, H 
(1956). Amer. J. publ. Hith, 46, 1563. 1 ref. 


Carditis in Childhood with ACTH. (Moéglichkeiten unc 





Grenzen der ACTH-Behandlung bei rheumatische 
Karditis im Kindesalter.) | WieSENER, H. (1957 
Dtsch. med. Wschr., 82, 31. 1 fig., 22 refs. 


matic Fever in Adults. (Erythémes et purpuras au 
cours de la maladie rhumatismale de l’adulte.) ABLARD, 
G., and Larcan, A. (1956). Presse méd., 64, 1970. 
Bibl. 


Value of the Simultaneous Rise in Titre of Multiple 


Streptococcal Antibodies in the Serological Diagnosis 
of Rheumatic Fever. (Valeur de |’élévation simultane 
du taux de plusieurs anticorps streptococciques dan: 


Erythema and Purpura occurring in the Course of Rheuv- 


le diagnostic sérologique de la maladie de Bouillaud.} 


CARRAZ, M., BERTOYE, A., VIAL, J., and COouRTIEU| 


A. L. (1956). Rhumatologie, p. 176. 9 refs. ; 


matic Fever and Rheumatic Cardiac Affections. [li 
English.} Wasz-H6ckerT, O., and WIDHOLM, 0 
(1956). Ann. Paediat. Fenn., 2, 284. 1 fig., 7 refs. 
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ABSTRACTS 


| Correlation between the Clinical Diagnosis and the 


Findings at Routine Roentgenological Examination of 
the Heart in Rheumatic Valvular Disease. [In English. ] 
AuperT, A. B., and AMUNDSEN, P. (1956). Acta med. 
scand., 156, Suppl. 319, p. 54. 10 refs. 


Rheumatic Fever in Hereditary Xanthomatosis. [In 
English.] HELLAND-HANSEN, B. K. (1956). Acta med. 
scand., 156, Suppl. 319, p. 79. 13 refs. 


Sodium Gentisate in Acute Rheumatic Fever. SANDLER, G. 
(1957). J. roy. Army med. Cps, 103, 27. 3 refs. 


Rheumatic Heart Disease in the Framingham Study. 
Stokes, J., and DAwserR, T. R. (1956). New Engl. 
J. Med., 255, 1228. 20 refs. 


Rheumatic Fever in Norway 1930-1952. (A) Morbidity. 
(B) Mortality from Rheumatic Heart Disease between 
the ages of 5 and 49 Years. [In English.] HANSSEN, P. 
(1956). Acta med. scand., 156, Suppl. 319, p. 47. 
8 refs. 


Prophylaxis of Rheumatic Fever. Mortimer, E. A., and 
RAMMELKAMP, C. H. (1956). Circulation (N.Y.), 
14, 1144. 33 refs. 

Treatment of Rheumatic Fever. BywatTers, E. G. L. 


(1956). Circulation (N.Y.), 14, 1153. 24 refs. 


Chronic Articular Rheumatism 
(Rheumatoid Arthritis) 


Functional State of the Higher Nervous Activity in Patients 
suffering from Rheumatoid Arthritis. ((byHkijHOHasIpHoe 
cOCTOAHHe Bbicuieli HePBHOM j{eATesIbHOCTH y 
OOsJIbHbIX HH(eKUMOHHbIM HecneuudpuuecKHM 
nOJIMapTpHTOM.) ASTAPENKO, G. (1956). Klin. 
Med. (Mosk.), 34, 34. 

Writing from the Stalin Second Institute of Medicine, 
Moscow, the author states that rheumatoid arthritis 
shows no preference for patients of a specific nervous 
constitution. The various types of nervous constitution 
considered in the paper are classified mainly according 
to the ideas of Pavlov and are referred to as different 
types of “higher nervous activity”. 

In the course of the disease marked changes occur in 
the higher nervous activity, which are manifested mainly 
by a weakening of the inhibitory processes, of the 
mobility, and later on also of the excitability. The pre- 
morbid state of the higher nervous activity has a marked 
effect on the course of the disease; briefly, the more 
intense the higher nervous activity, the stormier is the 
course of the disease likely to be. 

[This is a most interesting paper, which unfortunately 
does not lend itself to abstracting. ] A. Orley. 


M. 
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Study of the Evolution of Rheumatoid Arthritis. (Eine 


Studie zur Entwicklung der primar chronischen 
Polyarthritis.) HUNZIKER, M., and Bivetti, J. M. 
(1956). Schweiz. med. Wschr., 86, 1275. 11 figs, 


11 refs. 

The authors, basing their conclusions on the findings in 
100 selected cases of rheumatoid arthritis seen at the 
University Rheumatism Clinic, Zurich, including 31 in 
which the disease was of less than one year’s duration, 
present a brief review of the onset and progress of this 
malady. 

The proportion of patients showing the various classic 
signs of inflammation of their joints and the propor- 
tion with abnormal serum levels of iron, copper, strepto- 
coccal agglutinins, and antistreptolysin, are plotted 
against duration of the disease. This showed that the 
longer the duration, the greater the chance of the serum 
iron level being low [but otherwise no very impressive 
trends are shown]. 

The patients at this clinic are treated with amidopyrine 
or phenylbutazone, or alternatively with salicylates if the 
former drugs are not tolerated. Gold is given as a 
standard additional therapy and the schedule employed 
is described. Hormonal and physical method of treat- 
ment are briefly set out. 

The radiological findings in 532 instances, some of 
which are described and illustrated, included among 
others osteoporosis, erosions, and subperiosteal new 
bone formation. A. St. J. Dixon. 


Comparative Therapeutic Trial in Rheumatoid Arthritis. 
(Vergleichende Therapie der primar chronischen Poly- 
arthritis.) SCHLEGEL, B., BEHREND, T., and EGGSTEIN, 
M. (1956). Arztl. Wschr., 11, 1101. 3 figs, 37 refs. 
At the University Clinic, Marburg-Lahn, 47 patients 

with rheumatoid arthritis all in different stages were first 

treated with salicylates (up to 10 g. daily for 3 weeks). 

Those who were unable to tolerate the treatment, or did 

not respond favourably, or eventually relapsed within 

one year, were given phenylbutazone (400 mg. daily for 

3 weeks). If this treatment failed an oral gold prepara- 

tion “‘Aurubin” (2-7 mg. daily for 56 days) was then 

tried, and if this also failed the next treatment was 

ACTH (25 mg. daily for 10 days), or cortisone (50 mg. 

daily for 14 days), or prednisolone (10 mg. daily for 

56 days). Finally, if all these treatments had failed, spa 

treatment with mud-baths was tried. The response to 

treatment was classified according to the criteria pro- 
posed by the American Rheumatology Association. As 

a result of these trials it was considered that spa treat- 

ment with mud-baths was the most successful. There 

were no controls. 

[The value of this paper is greatly limited by the 
number of uncontrolled variables introduced and by the 
failure to allow for the time element; thus, although 
the last treatment was apparently the most successful the 
benefit sustained could have been equally well attributed 
to spontaneous improvement during the period of the 
trial.] G. W. Csonka. 
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Evaluation of the Clinical and Functional Changes in 
Rheumatoid Arthritis. (Su un metodo di valutazione 
delle alterazioni clinico-funzionali nella artrite reuma- 
toide.) Bonomo, L. (1956). Reumatismo, 8, 365. 
The author describes his own method which, he claims, 

considers a greater variety of factors more objectively 

than that of Copeman and Savage. It also lends itself 
to presentation in the form of graphs. 

He includes spontaneous and provoked articular pain, 
erythrocyte sedimentation rate, haemoglobin values, 
the need for analgesics, clinical assessment, and therapy 
as indices of the involvement of joints and the degree of 
systemic disease. 

He further attempts to measure the extent of limitation 
of the patient’s ability to work and the degree of joint- 
range changes and the grip test. By compiling these 
factors and expressing them in numbers (0, 1, 2, 3, 4), the 
author arrives at a composite formula for each patient 
which, he hopes, will help in eliminating purely subjective 
data. L. Michaelis. 


Prednisone and Prednisolone Therapy in Rheumatoid 
Arthritis: A Gastro-intestinal Hazard? ROTHERMICH, 
N. O., and Puiips, V. K. (1956). Ohio St. med. J. 
52, 942. 1 ref. 

The authors review their experiences in the treatment 
of 95 patients suffering with rheumatoid arthritis who had 
been treated in their clinic in the first quarter of 1956. 
Of these 95 patients, 63 had or were currently receiving 
steroid therapy, representing a total of 73-5 patient 
years of active steroid therapy. In this group, only six 
developed a gastro-intestinal complaint. One of these 
occurred in a patient being treated with hydrocortisone; 
five occurred in patients on prednisone, and none in 
patients on cortisone or prednisolone. The average dose 
of prednisone was 10 mg./day. Even the six affected 
patients did not present any serious therapeutic problems, 
and most of them cleared up without stopping the 
steroids. Indeed, the authors cast doubts as to whether 
the steroids were responsible for the symptoms in most 
of the cases. 

They conclude that gastro-intestinal hazards following 
the use of prednisone and prednisolone are very slight 
indeed, and the routine addition of antacids or anti- 
spasmodics as has been suggested by other authorities 
seems to be unwarranted. John Glyn. 


Prevention and Correction of Deformity in Rheumatoid 
Arthritis. SwANSON, N. (1956). Canad. med. Ass. J., 
75, 257. 4 refs. 

The author of this paper is very impressed with the 
value of adequate splintage in rheumatoid arthritis, and 
defines three situations in which splints are especially 
indicated: 

(1) When a joint is acutely painful and swollen; 

(2) When muscle spasm about a joint is producing 
deformity ; 

(3) When subluxation has impaired function which 
could be improved if a limb, or part of a limb, 
could be held in a better position. 


ANNALS OF THE RHEUMATIC DISEASES 


With regard to a development of deformity, he pos. 
tulates five stages: 
(i) Pain made worse by movement; 
(ii) Local spasm to try to fix the joint; 
(iii) Disuse leading to atrophy of the muscle fibres 
concerned with mobility; 
Stronger flexor muscles prevailing Over the 
weakened and elongated extensor  !uscles 
increasing the deformity; 
Fibrosis and semi-permanent contractures lead. 
ing eventually to bony ankylosis. 


(iv) 


(vy) 


The author cites case histories with illustrations 
showing the uses of plasters in each of these situations 
It is claimed that even the systemic illness associated with 
the acute stage of an arthritic process may improve 
greatly if the joints are properly immobilized. He 
stresses that the splints should be light, comfortable, and 
attractive. They should be worn continuously at first, 
and later intermittently. John Glyn. 


Quantitation of the Activity of Rheumatoid Arthritis 
5. A Method for Summation of the Systemic Indices of 
Rheumatoid Activity. LANsBuRy, J. (1956). 
med Sci., 232, 300. 4 refs. 


Amer. J 
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This paper is the last of a series of five published by 
the author. 
previous issues: Annals of the Rheumatic Diseases, 
15, 419; 16, 157.) In the earlier papers, the author has 
described in detail how the various indices which he 
recommends are calculated and the methods by which he 
has attempted to validate them in terms of the clinical 
activity of disease. In this last paper he attempts to 
correlate them so as to arrive at an “index of total 
systemic activity”. In order to do this, he has to find a 


common denominator for such diverse phenomena as | 


erythrocyte sedimentation rate, anaemia, _ stiffness, 
fatiguability, muscle strength, and salicylate consumption. 
He achieves this by expressing each index as a percentage 
of the average values culled from a group of patients who 
had not received treaiment, and he claims that this 
gives a consistent and reliable figure. In order to 
convert the observed figures for an individual patient into 
what are termed “percentile equivalents”, one has only 
to read off the figures from a comprehensive table without 
doing any calculations. The separate ‘“‘percentile 
equivalents” are then added together and averaged. 
The author does not claim any absolute accuracy for 
his figures, but does claim that the re/ative values for one 
patient at serial examinations give an accurate indication 
of his progress. Furthermore, he claims that the entire 
index can be worked out in a very few minutes, which 
to a casual observer seems a little doubtful in view of the 
apparent complexity of the measurements. It is note- 
worthy that in his final computations the author does not 


include any objective measurement of the condition of 


the joints themselves. This is despite an earlier paper 
in the series,* in which he deals with this problem in 


(The first three have been abstracted in | 
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great detail, including an attempt to “weight” each joint | 


according to the area of the joint surfaces. It is con- 


* Lanbury, J., and Haut, D. D.(1956). Amer. J. med Sci., 232, 150 
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ABSTRACTS 


cluded that while such joint measurements give an indica- 
tion of the “spread” of the disease, they are not suitable or 
practicable as a measure of disease activity. 

The author makes only modest claims for his worthy 
attempt to quantitate the indices of disease activity in 
rheumatoid arthritis. He requests only that his methods 
should be tried out in other centres and not accepted 
at their face value. Some of the principles of quan- 
titation seem a little open to question, particularly the 
expression of so many diverse factors by one common 
numerical index. Furthermore, the attempt to evaluate 
the spread of the arthritic process in terms of the surface 
area of joints involved might be considered a little 
pedantic in the present state of our knowledge, and 
certainly too time-consuming for the average unit. 
However, these articles are very stimulating and will 
repay careful study. John Glyn. 


Two Cases of Sjégren’s Syndrome. [In Portuguese.] 
NeivA VieRIRA, J. A., and Eurico Lisspoa, J. (1956). 
J. Med. (Porto), 30, 173. 

The authors present two clinical cases of Sjégren’s 
syndrome which are the first published in Portuguese 
medical literature. One presents the association of a 
very definite Feity’s syndrome. 

Treated with cortisone in tablets and eyedrops and 
intra-articular injections of hydrocortisone, they showed 
very marked improvement in all the manifestations of 
the syndrome, maintained although slightly reduced for 
5 months after the suspension of treatment apart from 
cortisone eyedrops and general tonics. 

The cortisone eyedrops have a much more marked 
action on the ocular lesions than the administration of 
cortisone or hydrocortisone in other ways. The adminis- 
tration of oral cortisone and of intra-articular hydro- 
cortisone has a marked action on the articular symptoms. 

Pilocarpine is a therapeutic aid if used over short 
periods. H. Moutinho. 


Ocular Manifestations of Rheumatoid Arthritis in Child- 
hood. (Sulle manifestazioni oftalmiche dell’artrite 
reumatoide dell’infanzia.) ANDREANI, D., and VOLPI, 
U. (1956). Ann. Ottal., 82, 437. 41 refs. 
rhe ocular symptoms of Stili’s disease (band-shaped 

keratitis, chronic uveitis, and cataract) were present in 

two children who showed no sign of disease of the joints. 

The literature is reviewed and the interpretation of this 

clinical picture is discussed. N. Pagliarani. 


(Zur Steroid- 
RAUSCH- 
Klin. 


Steroid Excretion in Sjégren’s Syndrome. 
ausscheidung beim Sjégren-Syndrom.) 
STROOMANN, J. G., and DORKEN, H. (1956). 
Wschr., 34, 253. 

The steroid excretion in the urine was tested in four 
female patients with Sjégren’s syndrome. No sign of 
hypofunction of the adrenal cortex was found with the 
ACTH-test. W. Leydhecker. 


Unusual Case of Still’s Disease. [In Swedish.] Asora, 
C.-G. (1956). Nord. Med., 56, 1795. 
A child presented uveitis with a typical band-shaped 
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corneal degeneration in one eye at the age of 3, and at 
14 years of age a rheumatic affection of the knee joint. 
G. von Bahr. 


Studies on the Hereditary Disposition to Rheumatoid 
Arthritis. On the Potential Significance of Other 
Rheumatic Disorders and Some Other Factors when 
judging the Heredity of Rheumatoid Arthritis. [In 
English.] SeppA, U. (1956). Ann. Med. intern. Fenn., 
45, Suppl. 23, p. 1. 5 figs, bibl. 


Rheumatoid Arthritis with Necrotizing Panarteritis. 
(Rheumatoid artritt med nekrotiserende panarteritt.) 
SKOGRAND, A. (1957). Nord. Med., 57, 217. 3 figs, 
10 refs. 


Treatment of Rheumatoid Arthritis with Cysteamine 
(B-Mercaptoethyiamine). BoakKE, W. C. (1956%. 
Aust. Ann. Med., 5, 291. 1 fig., 8 refs. 


X-Ray Diagnosis of Rheumatoid Arthritis. INGRAM, F. L. 
(1957). Rheumatism, 13,9. 5 figs. 


Pulmonary Localization in Rheumatoid Arthritis. ‘‘Rheu- 
matoid Lung’’. (La localisation pulmonaire de la 
polyarthrite chronique evolutive (“rheumatoid lung”’).) 
LUCHERINI, T., and Ceccui, E. (1956). Rev. Rhum., 
23, 721. 10 figs, 21 refs. 


Periostitis Ossificans in Rheumatoid Arthritis in Child- 
hood. (Periostitis ossificans bei Poiyarthritis rheumatica 
im Kindesalter.) HILTEMANN, H. (1957). Fortschr. 
Rontgenstr., 86, 98. 4 figs, 2 refs. 


Histological Study of Subcutaneous Rheumatoid Nodules 
after Treatment with Prednisolone. (Etude histo- 
logique des nodules rhumatoides sous-cutanées aprés 
traitement a la prednisolone.) BisoGNo, E. M. (1956). 
Rhumatologie, p. 165. 5 figs. 


Erythrocyte-Potassium Level in Rheumatoid Arthritis. 
KNUDSEN, E. T., and THomMaAs, M. J. (1957). Lancet, 
1, 251. 1 fig., 2 refs. 


Spontaneous Rupture of Extensor Tendons in the Hand 
associated with Rheumatoid Arthritis. STRAuB, L. R., 


and WILSON, E. H. (1956). J. Bone Jt Surg., 38A, 1208. 
6 figs, 24 refs. 


Medical Management of Rheumatoid Arthritis. 
A. P., and BAYLEs, T. B. (1956). 


HALL, 
Conn. St. med. J., 


20, 943. 4 figs, 27 refs. 
(Osteo-Arthritis) 
Urinary Gonadotrophin Excretion in Osteo-Arthritis. 


Rocers, F. B., and LANsBury, J. (1956). 

med. Sci., 232, 419. 4 refs. 

The authors of this paper had recently observed a case 
of arthritis mutilans in which the cartilaginous lesions 


Amer. J. 
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had repeatedly flared up after the injudicious adminis- 
tration of chorionic gonadotrophins. They note some 
experimental work which proved that chorionic gonado- 
trophins can stimulate skeletal growth before puberty 
and are capable of producing degeneration of articular 
cartilage in animals. 

They therefore estimated the corticoids, 17-keto- 
steroids, and oestrogen excretion, as well as the gonado- 
trophin excretion in ten cases of osteo-arthritis and ten 
closely-matched controls. 

No consistent differences between the two groups were 
noted, and the authors therefore conclude that the 
amount of gonadotrophins, as measured by available 
techniques, is not a factor in the aetiology of osteo- 
arthritis. John Glyn. 


Hypophysis in Osteo-Arthritis. (L’ipofisi nella malattia 
artrosica.) LUCHERINI, T., Di GiuLio, T., and MASDEA, 
E. (1956). Reumatismo, 8, 315. 4 figs, 31 refs. 


Phenylbutazone in the Long-term Treatment of Osteo- 
Arthritis of the Hip. (La phenylbutazone dans le 
traitement a long terme des coxarthries.) LAYANI, F., 
RoESER, J., and PELISSON, J. (1956). Rev. Rhum., 
23, 660. 32 refs. 


(Spondylitis) 


Incidence of Leukaemia in Ankylosing Spondylitis treated 
with X Rays. ABBATT, J. D., and Lea, A. J. (1956). 
Lancet, 2, 1317. 13 refs. 

The records of two series of cases of ankylosing 
spondylitis from the Ministry of Pensions and National 
Insurance have been examined. One of these series, of 
1,627 men, had been treated by radiotherapy; the other, 
of 399 men, had not been irradiated but had been treated 
by other methods. The expected deaths from leukaemia 
have been calculated and compared with those actually 
observed. In the non-irradiated series, 0-17 death was 
expected and none observed, a very good agreement 
between expectation and observation. In the irradiated 
series 0-33 death was expected and seven were observed. 
The odds against this excess of deaths being due to 
chance were greater than 1,000,000to1. It has thus been 
established that leukaemia is associated with (1) anky- 
losing spondylitis, or (2) irradiation, or (3) ankylosing 
spondylitis treated by irradiation. 

The hypothesis that irradiation was the sole cause of 
the leukaemia was tested, but the data were insufficient 
to provide a firm answer. It is hoped to obtain a larger 
series of non-irradiated individuals by using information 
from the 1914-18 war, which make possible a final 
decision on the exact rdle of irradiation. The data in 
this survey have been discussed in the light of other 
independent evidence. It has been concluded that 
irradiation plays the main part in the production of the 
observed cases of leukaemia. [Author’s summary.] 





ANNALS OF THE RHEUMATIC DISEASES 


Effect of Radiotherapy on Bone-Marrow in Ank losing 
Spondylitis. Stewart, J. W., and Discue, S. ‘| 956) 
Lancet, 2, 1063. 12 figs, 18 refs. 

The results of bone-marrow examination in 28 yp. 
treated cases of ankylosing spondylitis are reported 
In three cases the peripheral blood showed mild hypo. 
chromic anaemia, the blood-counts of the remainder 
being within normal limits. The bone-marrow was 
hyperceilular in 39 per cent. and of normal cellulavity jin 
the remainder. An increase in the number of lympho. 
cytes and/or monocytes was observed in 79 per cent 
In only one case was there a plasmocytosis. 

The effect of irradiation of bone-marrow to a dose of 
1,020-1,640r is to cause aplasia, and this was observed 
in all the cases in which the marrow was examined from 
2 days to 6 months after the end of treatment. Examina- 
tion of the marrow from 15 months to 14 years after 
treatment showed that regeneration is usually incomplete 
Seven of ten marrows so examined showed aplasia or 
hypoplasia. Examination of bone-marrow distant from 
the treatment areas during the 6 months following com. 
pletion of radiotherapy revealed only transient changes 
These were hyperplasia of erythroid precursors and 
hypoplasia of cells of myeloid and lymphoid series 
When examination was made more than 6 months after 
the end of treatment, the findings were similar to those 
in patients who had not previously received radio- 
therapy. [Authors’ summary.] 


Report of Experience in 1,080 Cases of Ankylosing 
Spondylitis. (Erfahrungsbericht iiber 1080 Faille von 
chronisch-versteifendem = Wirbelsdulenrheumatismus 
(Spondylarthritis ankylopoietica, Morbus Bechterew).) 
TREIBER, W. (1956). Schweiz. med. Wschr., 86, 1283. 
3 figs, 23 refs. : 

The author describes the findings in 1,080 cases of 
ankylosing spondylitis treated at the Sanatorium for 
Rheumatism, Bad Bramstedt, Holstein. 
factors included head lesions (38-1 per cent. of cases), 
trauma to the spine (8-8 per cent.), gonorrhoea and other 
venereal conditions (4:5 per cent.), and intestinal diseases 
such as dysentery or typhoid (4-5 per cent.). In 67 per 
cent. the disease started between the ages of 21 and 40, 
but the lowest age at onset was 9 years and the highest 64. 
Only 6-7 per cent. of the patients were women. In 
0-7 per cent. of cases other members of the patient's 
family were affected. It was found that determination 
of the serum protein pattern was helpful in the diagnosis 
of the disease. The results of treatment were assessed 
by noting any increase in body height, chest expansion, 
and minimum finger-to-floor distance. The results of 
hydrotherapy combined with injections of a proprietary 
muscle relaxant (“‘Iralgin’’) into the sacro-spinalis muscle 
are compared with those obtained from hydrotherapy 
combined with other forms of treatment, including 


radiotherapy [but these methods show no significant 
improvement in the objective tests]. 

The author concludes from this study that permanent 
improvement can be achieved only through planned 
long-term collaboration between the family doctor and 
the specialist. 


A. St. J. Dixon 
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ABSTRACTS 


(Miscellaneous) 


Rheumatic Epicondylitis of the Humerus. (Die rheu- 
matische Epicondylitis humeri.) BELART, W. (1956). 
Schweiz. med. Wschr., 86, 1279. 10 refs. 

The author describes 100 cases (fifty in males and fifty 
in females) of humeral epicondylitis seen in private 
practice in Zurich. Occupational strains accounted for 
only a few of them, but in thirty men and 35 women a 
history or physical signs of “‘rheumatic”’ pains elsewhere 
were obtained, mostly described as lumbago and fibrositis. 
Recurrences were common, in the opposite arm as well 
as in the same arm. Various clinical forms of the 
condition could be distinguished. Treatment consisted 
in the injection of tuberculin, or injecting the lesion with 
hydrocortisone; the latter proved the more effective. 

A. St. J. Dixon. 


New Aspects of the Aetiology of Sjégren’s Syndrome. 
McLENACHAN, J. (1956). Trans. ophthal. Soc. U.K., 
76,413. 6 tab., 5 figs, 29 refs. 

A survey of 45 cases of Sjégren’s syndrome. There 
was evidence that liver dysfunction was present in the 
majority of cases. The author makes a comparison 
between Sjégren’s syndrome and vitamin A deficiency 
and suggests that an inability to utilize vitamin A may 
explain the epithelial changes throughout the body. 

C. A. G. Cook. 


Periodic Benign Synovitis. Idiopathic Intermittent 
Hydrarthrosis. Weiner, A. D., and GHORMLEY, R. K. 
(1956). J. Bone Jt Surg., 38-A, 1039. 4 figs, 17 refs. 


Combined Treatment of Chronic Articular Rheumatism 
with Gold and Vitamin C in High Dosage. (Die kom- 
binierte Behandlung des chronischen Gelenk-rheuma- 
tismus mit Gold und hohen Dosen Vitamin C.) 
DrescHer, R. (1956). Z. Rheumaforsch., 15, 84. 
4 refs. 


Mechanism of the Therapeutic Action of Ultrasound. 
(Sui meccanismi di azione terapéutica ultrasonora.) 
RADINO, G. (1957). Reumatismo, 9, 71. 6 refs. 


Local Injection of Prednisolone TBA in the Treatment of 
Rheumatic Diseases. ROTHERMICH, N. O., and 
PHiuips, V. K. (1957). Ohio St. med. J., 53,45. 2 refs. 


Clinical Effects of Butazolidin. MCMAHON, M. F. (1957). 
Rheumatism, 13, 17. 7 refs. 


Four Years’ Experience of Phenylbutazone. (Quatre ans 
d’expérience avec la butazolidine.) BARCELO, P., and 
SANS SOLA, L. (1956). Rhumatologie, 4, 155. 


Antithyroid Effect of Phenylbutazone. {In English. ] 
CASTENFORS, H., LOvGREN, O., and ALLGOTH, A. M. 
(1956). Acta rheum. scand., 2, 244. 3 figs, 6 refs. 
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Orthopaedic Aspects of the Treatment of Primary and 
Secondary Polyarthritis. (Orthopiadische Gesichts- 
punkte bei der Behandlung der primar und sekundar 
chronischen Polyarthritis.) MAu, H. (1956). Z. 
Rheumaforsch., 15, 348. 


Radiographic Appearances in the Hand in Articular 
Rheumatism. (Der Gelenkrheumatismus im R6ntgen- 
bild der Hande.) JOsSENHANS, G. (1956). Z. Rheuma- 
forsch., 15, 103. 11 figs, 15 refs. 


Present Status of Allergy in the Connective Tissue Diseases. 
MurpPuey, F. B. (1957). Sth. med. J. (Bgham, Ala.), 
50, 57. 12 refs. 


Assessment of Mobility in Joints. WiuLLIAMs, P. O. 
(1957). Rheumatism, 13, 13. 3 figs, 2 refs. 


Combination of p-Aminobenzoic Acid with Salicylate 
(**Artesan A55’’) in the Treatment of Rheumatic 
Diseases. (Uber die Kombination p-Aminobenzoe- 
sdure-Salizyl (Artesan A55) in der Therapie rheu- 
matischer Krankheiten.) HoL_tzem, M. J. (1956). 
Miinch. med. Wschr., 98, 1698. 1 fig., 10 refs. 


Gout, Rheumatism, and Infection from Hippocrates to 
Hench. KeEtty, M. (1956). Med. J. Aust., 2, 877. 
2 figs, 29 refs. 


Arthritis in the Aged. Lockie, L. M., and TALsotrT, J. H. 
(1956). J. Amer. med. Ass., 162, 1514. 


Rheumatism and Arthritis. Review of American and 
English Literature of Recent Years. Parts I and II. 
RoBINSON, W. D., BuNIM, J. J., CLARK, W. S., CRAIN, 
D. C., ENGLEMAN, E. P., GRAHAM, D. C., MONT- 
GOMERY, M. M., Norcross, B. M., RAGAN, C., 
Ropes, M. W., ROSENBERG, E. F., and Smytu, C. J. 
(1956). Ann. intern. Med., 45, 831, 1059. Bibl. 


(Reumatismo sifilitico 
Rey. 


Tertiary Syphilitic Rheumatism. 
terciario.) LosapA, M., and Dfaz, E. (1957). 
argent. Reum., 21, 312. 2 figs, 6 refs. 


Cardiac Complications in Rheumatoid and Degenerative 
Arthritis. (Herzkomplikationen bei chronisch-entziind- 
lichen und bei degenerativen Gelenkerkrankungen.) 
Weskotrt, H. R. A. (1957). Z. Rheumaforsch., 16, 24. 
7 refs. 


Rheumatism and Pleurisy some Rheumatological Aspects 
of Pleural Disease. (Reumatismo e pleuropatie su 
alcuni aspetti reumatologici di patologia pleurica.) 
LUCHERINI, T., CECCHI, E., and GospopINoFF, A. 
(1957). Minerva med. (Torino), 48, 81. 5 figs, 30 refs. 


Tietze’s Syndrome. A Clinical Contribution with Dis- 
cussion of Aetiology, Pathogenesis, and Diagnosis. 
(La sindrome di Tietze. Contributo clinico. Con- 
siderazioni eziopatogenetiche e  diagnostiche.) 
RosBEccHI, A., and EINAuDI, G. (1957). Reumatismo, 
9, 38. 30 refs. 
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Disk Syndrome 


Correlation of Pain and the Roentgenographic Findings of 
Spondylosis of the Cervical and Lumbar Spine. Hussar, 
A. E., and GuLter, E. J. (1956). Amer. J. med. Sci., 
232, 518. 8 figs, 8 refs. 


Referred Pain and Sciatica in Diagnosis of Low Back 
Disability. HACKETT, G. S. (1957). J. Amer. med. Ass., 
163, 183. 2 figs, 6 refs. 


Treatment of Sciatica with Hydrocortisone by the Sacral 
Epidural Route. (Il trattamento idrocortisonico per 
via epidurale sacrale delle lombosciatalgie.) CAppio, M. 
(1957). Reumatismo, 9, 60. 12 refs. 


Radiology and Morbid Anatomy of Hyperostatic Osteo- 
Arthritis of the Dorsal Spine involving the Intervertebral 
Spaces. (Ricerche radiologiche e anatomo-patologiche 
sull’artrosi disco-somatica a carattere iperostosante 
del rachide dorsale.) Biressi, P. C., and Mussa, L. 
(1957). Reumatismo, 9,1. 50 figs, 35 refs. 


Gout 


Oral Phenylbutazone in the Treatment of Acute Gouty 
Arthritis. Wi_tson, G. M., HuFFMAN, E. R., and 
SmyTH, C. J. (1956). Amer. J. Med., 21,232. 16 refs. 
The authors, from the University of Colorado, Denver, 

describe the results of oral phenylbutazone therapy in 

sixty acute attacks of gout in42 men. The response was 
assessed subjectively by the degree of relief of pain and 
also objectively by observing the time taken for mani- 
festations of the arthritis to subside. There was com- 
plete control of pain within 24 hours in 56 of the sixty 
attacks, some relief being obtained in 2 to 4 hours. 

The relief and control of pain were correlated with the 

attainment of a serum phenylbutazone level of approxi- 

mately 3 mg. per 100 ml., and this could be achieved by 
administration of a large initial dose of from 400 to 

800 mg. phenylbutazone. In 47 of 51 attacks, all 

objective evidence of arthritis had resolved within 72 

hours, and to attain this result the administration of 

from 100 to 200 mg. four times daily for 3 to 4 days was 
found to be best. One patient passed a melaena stool 

8 days after treatment, and “‘occasionally a patient com- 

plained of mild epigastric burning’. Otherwise there 

were no undesirable side-effects, and it is concluded 

that phenylbutazone is less toxic than colchicine and that 

acute gouty arthritis responds dramatically to its use. 
J. Warwick Buckler. 


Pathogenesis of Gout. StetTen, D., TAtsortt, J. H., 
SEEGMILLER, J. E., WYNGAARDEN, J. B., and Laster, L. 
(1957). Metabolism, 6, 88. 23 refs. 


Treatment of Gout. (Die Behandlung der Gicht.) Hart, 
F. D. (1956). Z. Rheumaforsch., 15, 75. 32 refs. 


Management of Gout. BAueR, W., and SINGH, M. M. 
(1957). New Engl. J. Med., 256, 171 and 214. Bibl. 


ANNALS OF THE RHEUMATIC DISEASES 


Pararheumatic (Collagen) Diseases 


Serum Anticoagulant Factor in Systemic Lupus EF -ythe. 
matosus. Swirt, S. (1956). A.M.A. Arch. Lerm, 
74, 296. 7 refs. 

In this paper from the University of Oregon Medica) 
School the author gives the clinical histories o! two 
patients suffering from systemic lupus erythematosus jp 
whose blood circulating anticoagulants were present 

During a relapse the first patient developed thrombo-. 
cytopenic purpura. Investigation showed a prothrombin 
concentration of 57 per cent., and bleeding and coagula- 
tion times were both more than 30 minutes. When mixed 
with normal blood the anticoagulant from the patient's 
blood was found to inhibit coagulation at a dilution of 
1:10. The anticoagulant is thought to be an aniti- 
thromboplastin factor. After 6 months’ prednisone 
therapy the patient is in good health and there is complete 
absence of circulating anticoagulant. 

The second patient had both acute systemic lupus 
erythematosus and active pulmonary tuberculosis 
Although there were no haemorrhagic manifestations, 
laboratory tests revealed a circulating anticoagulant wit! 
properties similar to that in the first case. E. G. Rees 


Collagen Disease of the Small Bowel. MarsuHaii, | 
(1956). New Engl. J. Med., 255,978. 9 figs, 15 refs 
The author of this paper from Jersey City Medical 

Center, New Jersey, states it as his purpose “to report 

this condition [collagen disease of the small bowel] in its 

early and late stages so that it can be readily recognized 
clinically in the operating room and possibly treated 
earlier”. Full details of three cases are presented. 

Case | was in a man of 47 years, Case 2 in a Negress 
aged 35, and Case 3 in a man aged 23. 

All three patients presented with upper abdominal 
pain of a duration of 6 months to one year. This was 
related to food in Cases | and 3, and was accompanied 
by abdominal distension in Cases 2 and 3, by vomiting 
in Cases | and 2, and by nausea only in Case 3. Bowel 
action was normal in Cases | and 3, while diarrhoea and 
melaena occurred in Case 2. Loss of weight was com- 
plained of in all cases, the loss varying from 10 to 23 |b. 
(4:5 to 10:4 kg.). Physical examination revealed little 
except evidence of weight loss in Cases | and 2, while 
there was diffuse epigastric tenderness with slight 
guarding in Case 3. All three patients underwent 
exploratory laparotomy. Surgical treatment in Case | 
consisted in intestinal resection and anastomosis; the 
patient survived, but the long-term benefit is considered 
to require time and also many more recorded cases to 
elucidate. In Case 2 the patient’s condition deteriorated, 
and she died 24 years later after resection of a small 
piece of bowel for biopsy. In Case 3 the disease was 
found to be so widespread as to render definitive inter- 
vention impossible, and a biopsy only was taken. 

The diagnosis of collagen disease of the small bowel 
is discussed on the basis of the above cases. The con- 
dition may be accompanied by scleroderma or Raynaud's 
phenomenon. Diagnosis is suggested by the character- 


istic x-ray findings of dilated bowel, with barium reten- 
tion and diminished peristalsis, but these signs are not 
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always present. The gross appearances of the early 
stages include oedema, diminished tone and peristalsis, 
increased calibre of the bowel, dilated radial lymphatics 
filled with a white substance, and enlarged soft lymph 
nodes. Later the small bowel shows a white, sclerosed 


serosal surface, diminished tone and peristalsis, and hard 
lymph nodes. Free peritoneal fluid was not seen in any 
of the cases. 

Confirmation of the diagnosis rests on the micro- 
scopical demonstration of replacement of the muscularis, 
and subserosal and submucosal infiltration by collagen. 
Post-mortem examination may reveal sclerosis of the 
heart, kidneys, spleen, or bone. L. G. Fallows. 


Corticotrophin and Cortisone Therapy in Dermatomyositis. 
McE.uicotr, M. (1956). Brit. med. J., 2, 1509. 
23 refs. 

The author, in this communication, reports the results 
of treatment with corticotrophin or cortisone of three 
cases (all in females) of dermatomyositis at Newcastle 
General Hospital. The first patient, aged 30, presented 
with a widespread myositis and facial erythema. The 
disease progressed rapidly despite administration of 
antibiotics and salicylates. Response to corticotrophin 
treatment was prompt and dramatic, the patient sur- 
viving an abortion accompanied by considerable uterine 
haemorrhage during its course. Treatment was dis- 
continued after a total of 5 g. corticotrophin had been 
given, at which time recovery was complete. The 
second patient, aged 49, was admitted with extensive 
myositis, and later developed lower motor neurone 
lesions of both hands. The disease was further com- 
plicated by a severe purulent bronchitis. Urinary 
creatine excretion was within normal limits. Again 
antibiotics proved unsuccessful, but there was a rapid 
and apparently complete recovery following treatment 
with corticotrophin to a total dosage of 2:2 g. The 
third patient, aged 47, was admitted in a critical state 
and was immobilized by extensive muscle involvement. 
Urinary creatine excretion was raised, and muscle biopsy 
showed oedema and round-cell infiltrates. A good 
response to corticotrophin was obtained in the initial 
stages of the disease, but later both soft-palate palsy 
and inhalation pneumonia developed and the patient 
died. 

After a comprehensive review of the literature the 
author concludes that corticotrophin may be life-saving 
in acute fulminating dermatomyositis; it is, however, 
less useful in the more chronic form of the disease, 
though, in view of the occasional success claimed in 
this category, it should never be withheld. 

J. N. Harris-Jones. 


Histopathology of Cutaneous Lesions in Systemic Lupus 
Erythematosus. PRUNIERAS, M., and MONTGOMERY, H. 
(1956). A.M.A. Arch. Derm., 74,177. 4 figs, 41 refs. 
The authors report from the Mayo Clinic the results 

of a histopathological study of the cutaneous lesions in 
} cases of systemic and three cases of chronic discoid 

pus erythematosus (L.E.). 


ABSTRACTS 
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The diagnostic changes, which are described, included 
follicular plugging, hyperkeratosis but no parakeratosis, 
liquefactive degeneration of the basal layer, and lympho- 
cytic infiltration. Fibrinoid changes in the vessels were 
not frequent (five out of 38 cases), and aggregates of 
karyorrhexic nuclei even less so (two out of 38 cases). 
Differentiation between systemic and chronic discoid 
forms of L.E. has been found almost impossible, the 
histological changes being related more to the age of the 
lesions than to the clinical type of the disease. The 
diagnostic features became clear when the lesions were 
about 4 weeks old, but up to this time the histological 
changes were non-specific. 

The basement membranes of the epidermis, hair 
follicles, and sweat glands stained strongly positive with 
periodic-acid-Schiff and were swollen or fragmented. 
The histiocytes in these situations revealed intense macro- 
phagic activity. An increase in the numbers of mast 
cells was also observed. Performance of a modified 
Brachet test (methylpyronine stain controlled by ribo- 
nuclease and perchloric acid extraction) demonstrated 
the presence of “red bodies” derived from the nuclei 
of lymphocytes, and to a lesser extent from those of 
connective-tissue cells, through depolymerization of 
deoxyribonucleic acid; these “red bodies” appear to 
be non-specific for L.E. On the other hand meta- 
chromasia, as revealed by staining with toluidine blue, 
occurring both intracellularly and extracellularly, is 
considered to be characteristic of the disease. Staining 
was controlled by the use of hyaluronidase, acetylation, 
sulphation and oxidation by chromic acid; the results 
were found to be suggestive of a pathological modifica- 
tion in the synthesis of mucopolysaccharides by the 
connective-tissue cells. Sudan black B showed round 
cytoplasmic inclusions in macrophages in five out of the 
38 cases. A. Swan. 


Relapse in Discoid Lupus Erythematosus treated with 
Antimalarial Drugs. RocGers, J., and Finn, O. A. 
(1956). A.M.A. Arch. Derm., 74, 387. 1 ref. 

Of 156 patients with chronic discoid lupus erythe- 
matosus treated at Dundee Royal Infirmary (University 
of St. Andrews) since May, 1952, with either mepacrine 
or chloroquine, those classed as “‘much improved” and 
“improved” all relapsed within one year to their pre- 
treatment status, while out of 41 who were classed as 
‘clear’, only eight remained free of lesions after 2 years. 
It was found, however, that when therapy was resumed 
the condition usually cleared up again, and also that the 
interchanging of chloroquine for mepacrine or vice versa 
was effective in some cases. Continued treatment with 
a small maintenance dose for several months after 
apparent cure is therefore advised. 

Of 24 cases of light-sensitive summer eruption which 
were treated with chloroquine, the eruption disappeared 
during the summer in thirteen, was improved in seven, 
and was not influenced infour. In the thirteen controlled 
cases the eruption recurred in the following spring. 

[Such a very high relapse rate does not correspond 
with the abstracter’s own experience.] 

E. W. Prosser Thomas. 
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Muscular Lesions in 46 Cases of Collagen Disease. 
(Recherche des lésions musculaires dans 46 cas de 
maladies du collagéne.) Maurice, P. A. (1956). 
Rey. frang. Et. clin. biol., 1, 772. 6 figs, 24 refs. 

At the Institute of Pathology, Geneva, examination 
of the skeletal musculature of 46 patients suffering from 
one of the “collagen diseases” showed histological 
evidence of muscle damage in 32 cases, that is, in seven- 
teen out of 25 patients examined by muscle biopsy and in 
fifteen of the 21 cases coming to necropsy. Clinical 
evidence of muscle damage was observed in only ten 
patients. The cases with histological signs of muscle 
involvement included five patients with rheumatoid 
arthritis, four with disseminated lupus erythematosus, 
three with scleroderma, eleven with periarteritis nodosa, 
and nine with sarcoidosis. No lesions in the skeletal 
muscles were found in 88 other subjects, suffering from 
various conditions, such as tuberculosis, cirrhosis of the 
liver, and neurological and cardiovascular disorders. 

The histological picture in the various collagen dis- 
orders was similar and consisted in alterations in the 
ground substance, angiitis, and the formation of foci of 
inflammatory cells, mainly lymphocytes and histiocytes. 
The author considers that the muscle damage observed 
in many of these cases is secondary to the changes in 
the interstitial tissue and probably is mainly due to the 
angiitis. [Similar conclusions were reached in an investi- 
gation of the damage to cardiac muscle occurring in 
rheumatic carditis carried out by the abstracter (J. Path. 
Bact., 1954, 68, 101; Abstracts of World Medicine, 1955, 
17, 8).] The degree of muscle damage found varied 
considerably and was severe in three cases. Thus, apart 
from the characteristic lesions of periarteritis nodosa 
and sarcoidosis no specific histological picture could be 
defined for any of the other collagen diseases. 

B. Ruebner. 


Ocular Changes in Periarteritis Nodosa. Boeck, J. (1956 
(Part I)). Amer. J. Ophthal., 42,567. 5 figs, bibl. 
Writing from the Second Eye Clinic, University of 

Vienna, the author discusses the ocular changes in peri- 

arteritis nodosa. These changes, which may be very 

varied, are considered under three headings: 

(a) those of local periarteritis nodosa in the eye; 

(5) those which are part of or sequelae of generalized 
periarteritis nodosa; 

(c) active tissue changes occurring independently of 
periarteritis though possibly due to a cause 
common to both conditions. 

With regard to the first group, attention is drawn to the 
frequency of peripheral choroidal lesions in cases in 
which the retinal vessels may show no definite changes, 
or when the retina shows gross albuminuric retinopathy. 
But this latter condition, which is found in many advanced 
cases of the disease, is not considered to be a manifesta- 
tion of periarteritis nodosa. Changes in the choroidal 
vessels consist chiefly in fibrinoid degeneration amounting 
to total occlusion, while in others cellular proliferation 
may be found in the vessel lumen. The possibility 
arises whether retinal serous detachment is secondary 
to these changes in the choroid. Although the aetiology 


of periarteritis nodosa remains unknown some cons Jera. 
tion is given to theories of a specific virus infe ‘tion, 
similar to that of herpes zoster. P. Jameson Evans. 


Pseudo-Tumour of the Orbit as a Presenting Si:n ip 
Periarteritis Nodosa. Hope-ROBERTSON, W. J. (/956). 
Trans. Ophthal. Soc. N.Z., 8, 56. 3 figs, 20 ref 
A man aged 33 with unilateral exophthalmos was 

repeatedly observed and his general condition thoroughly 

investigated over a period of nearly 5 years until his death, 

The original diagnosis of pseudo-tumour was maintained 

and confirmed after 2 and again after nearly 3 years by 

biopsies of orbital tissue. 

Although treated with thiouracil and thyroid for 4 years 
and then with cortisone for 5 months, the cause of the 
pseudo-tumour remained in doubt. Haemorrhagic and 
rheumatic features increased greatly shortly before his 
death. Post-mortem findings disclosed arteriolar poly- 
arteritis. 

Periarteritis nodosa is discussed with regard to its 
clinical features, aetiology, and pathology, and_ the 
various ocular complications are reviewed. 

Howard Coverdale. 


Electron Microscopic Study of the Ground Substance of 
Connective Tissue. AsApi, A. M., DouGuHerTy, T. F., 
and COCHRAN, G. W. (1956). Nature (Lond.), 178, 
1061. 6 figs, 7 refs. 


Present Status of Allergy in the Connective Tissue Diseases. 
MurpPuery, F. B. (1956). Sth. med. J. (Bgham, Ala.), 
50, 57. 12 refs. 


Dermatohistopathology of Various Types of Scleroderma. 
O’LeEaryY, P. A., MONTGOMERY, H., and RAGSDALE, 
W. E. (1957). A.M.A. Arch. Derm., 75, 78. 4 figs, 
19 refs. 


Early Cardiac Connective Tissue Changes in Scleroderma. 
Report of a Case. [In English.] WeGe ius, O., and 
WAHLBERG, P. (1957). Acta med. scand., 156, 487. 
4 figs, 12 refs. 


Rheumatoid Arteritis and Periarteritis Nodosa. 
matoid arteritt og periarteritis nodosa.) 
A. (1957). Nord. Med., 57, 201. 49 refs. 


(Rev- 
SKOGRAND, 


Pulmonary Form of Disseminated Lupus Erythematosus. 
(Die pulmonale Form des Lupus erythematosus dis- 
seminatus.) LUCHERINI, T., and Ceccui, E. (1957). 
Z. Rheumaforsch., 16, 1. 7 figs, 42 refs. 


Rheumatoid and Lupus-Erythematosus-Like Syndromes. 
Complications of Hydralazine (Apresoline) Therapy for 
Hypertension. EricKSON, J. G., Hines, E. A., PEASE, 
G. L., and BRUNSTING, L. A. (1956). A.M.A. Arch. 
Derm., 74, 640. 17 refs. 


Glomerular Changes in Systemic Lupus Erythematosus. 
{In English.] ENGFELDT, B., ZETTERSTROM, R., and 
BERGENDAHL, G. (1957). Acta path. microbiol. scand., 
40, 209. 4 figs, 9 refs. 
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Kidney in Certain Collagen Diseases. (Il rene in talune 
coliagenopatie.) SCALABRINO, R., and BIANCHI, P. G. 
(1956). Reumatismo, 8, 325. 10 figs., bibl. 


Non-Articular Rheumatism 


Myelofibrosis and Myelosclerosis. A Review of Thirteen 
Cases, with Particular Reference to Treatment and to 
the Diagnostic Value of Radiological Examination. 
RICHMOND, J., and DuNCAN, J. G. (1956). Scot. med. 
J... 1, 337. 4 figs, 26 refs. 

‘“‘Myelofibrosis’” and “‘myelosclerosis” are terms used 
to describe a rare condition in which the bone marrow 
is replaced by fibrous tissue or by bone, thirteen cases of 
which are reported from the Royal Infirmary, Edin- 
burgh. The syndrome, the cause of which is unknown, 
probably belongs to a group of proliferative disorders 
affecting the primitive mesenchymal cells and is thought 
to be closely related to myeloid leukaemia, polycythaemia 
vera, and megakaryocytic leukaemia. It occurs most 
frequently in the fifth and sixth decades, the symptoms 
being weakness, lassitude, dyspepsia, and abdominal dis- 
comfort and pain, especially in the left quadrant. Spleno- 
megaly, sometimes very pronounced, is a common 
feature; hepatic enlargement is less marked. The peri- 
pheral blood picture is generally that of a leucoerythro- 
blastosis, but other haematological findings are variable. 
In some of the cases the haemoglobin level and the total 
leucoctye and platelet counts were normal, while in 
others profound anaemia, polycythaemia, leucocytosis 
or leucopenia, or thrombocytosis or thrombocytopenia 
occurred. The proportion of primitive cells (myelocytes 
and metamyelocytes) varied from 10 to 20 per cent. of the 
leucocyte count. Failure or difficulty in obtaining a 
specimen of bone marrow by sternal or iliac-crest punc- 
ture is regarded as diagnostic. When marrow was 
obtained by sternal trephine, myelofibrosis and large 
numbers of megakaryocytes were demonstrated. Evidence 
of extramedullary haematopoiesis was found in some 
instances by biopsy of the lymph nodes, liver, and spleen. 

Radiological changes in the bones were observed in 
eight of the thirteen cases. In five cases where these were 
absent, and in three where they were confined to altera- 
tion in the trabeculation of the cancellous bone of the 
humeri and femora giving an appearance of ““meshwork”’, 
proliferation of fibrous tissue (myelofibrosis) was the 
predominating feature. In the remaining five cases, the 
bone changes were more marked and widespread, with 
replacement of cancellous bone by thickened trabeculae, 
and in these the marrow condition was suggestive of myo- 
sclerosis. These more severe radiological changes were 
considered to be a valuable aid to diagnosis but they 
could not be correlated with the severity or duration of 
the disease. 

Discussing treatment, the authors conclude that 
splenectomy is not warranted in the majority of cases, 
but may be justified when symptomatic haemolytic 
anaemia or a tendency to haemorrhage necessitating 
frequent blood transfusions develops, or the spleen 
becomes so large as to cause severe pain or discomfort. 
In four of the thirteen cases subjected to splenectomy, the 
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operation had no influence on the clinical condition in 
three, but was of great benefit in one; in all four cases, 
however, it has been followed by progressive enlargement 
of the liver, and in three by an increase in the number 
of leucocytes and normoblasts. Radiotherapy of the 
spleen in one case produced a very satisfactory result. 
It is suggested that carefully controlled irradiation of the 
spleen should be considered in cases with gross spleno- 
megaly, but that such a procedure should not preclude 
splenectomy if required at a later date. 
Ethel Browning. 


Anarthritic Rheumatoid Disease. 

Lancet, 2, 694. 24 refs. 

In this paper the author develops a theme which he 
originally propounded in 1953. He believes that rheu- 
matoid disease can occur in the complete absence of 
joint involvement and that although the pathology 
appears to be identical with rheumatoid arthritis, the 
prognosis is generally much better. 

He records seventeen further cases of anarthritic 
rheumatoid disease, and four other cases in which the 
involvement of the joints was minimal. These form a 
link between the two forms of rheumatoid disease. 

The syndrome occurs mainly in the middle-aged and 
elderly. It frequently presents as pyrexia of unknown 
origin with associated anorexia, loss of weight, anaemia, 
and general malaise. There is often associated abdominal 
discomfort and headaches. With regard to the musculo- 
skeletal system, there is generalized aching and stiffness 
in the muscles, characteristically most severe in the neck, 
shoulders, and back. Active movements of the joints 
may be restricted by pain, but there is no obvious 
arthritis present. Rheumatic nodules and rashes may 
appear in the skin. There is generally a very high 
sedimentation rate, usually around 100 mm. in one hour 
(Westergren) and often well above this (the range in the 
series was 25 to 148 mm.). The average haemoglobin 
figure was 11-2 g. per 100 ml. The white cell count is 
usually normal. The bone marrow often showed slight 
plasmocytosis, and there was a relative decrease in the 
plasma albumen and an increase in the alpha-l, 
alpha-2, and gamma globulin fractions. Cryoglobulins 
were occasionally present, and the differential sheep- 
cell agglutination tests were definitely positive in 
three cases and probably positive in four others. 
The x ray of the joints did not reveal any pathology 
except occasional osteo-arthritis. The duration of the 
symptoms averaged 5} years (with a range of 3 months 
to 35 years) and in at least eight of the patients there 
was a history of emotional stress preceding the onset of 


BAGRATUNI, L. (1956). 


symptoms. The response to salicylates was moderate 
only. The author states that the prognosis is invariably 


good despite the occasional persistence of symptoms for 
many months. 


New Treatment for Scapulo-Humeral Periarthritis. 
(Nouveau traitment des périarthrites scapulo- 
humeérales.) SANS SOLA, L., and BARCELO, P. (1956). 

Rhumatologie, No. 4, p. 158. 
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Occupational Myalgia. (Die Berufsmyalgien.) KLINGER, 


F. (1956). Z. Rheumaforsch., 15, 321. 4 refs. 


General Pathology 


Immunological Differentiation of Seral Antigens Specific 
to the Acute Phase of Rheumatic Processes. [In 
English.] REJHOLEC, V., and HALLER, E. (1956). 
Acta rheum. scand., 2, 145. 4 figs, 13 refs. 

In the opinion of Wood and others C-reactive 
protein is most likely a 8 globulin. It has also been 
shown that the basic component of the precipitate 
which forms when carbon dioxide is bubbled through 
diluted human serum is mainly 8 globulin. On the 
basis of these two facts the authors, working at the 
Research Institute of Rheumatic Diseases, Prague, passed 
carbon dioxide through diluted serum obtained from a 
patient in the acute stage of rheumatic fever. From the 
resulting precipitate an antiserum was prepared that was 
specific against precipitate-antigen. This was _ then 
absorbed on to collodion particles, and after incubation 
for 60 minutes at room temperature followed by centri- 
fugation these were found to be agglutinated by the serum 
of patients with acute rheumatic fever, rheumatoid 
arthritis, myocardial infarction, and diffuse glomerulo- 
nephritis. The details of the preparation of the anti- 
serum are described, together with procedures used to 
check its specificity against the antigen in the carbon 
dioxide precipitate. The results seem to confirm that 
this precipitate is chiefly 8 globulin with probably a small 
admixture of « and y globulins, and from the clinical 
results it seems probable that it includes C-reactive 
protein. 

In a clinical study the serum of more than forty patients 
with rheumatic fever was tested with the antiserum. 
The charts (reproduced) of four cases show that the result 
of this test followed closely the results for erythrocyte 
sedimentation rate (E.S.R.) by Westergren’s method. 
The reaction was also found to precede a rise or fall in 
the E.S.R. by several days, or even to give a positive 
result when the E.S.R. was normal. In the fourth case 
treatment with cortisone appeared to deprive the test 
of its sensitivity. The test thus gives results very similar 
to the test for detection of C-reactive protein. The 
antiserum is claimed to be simpler to prepare than that 
for the detection of C-reactive protein, but since it loses 
its potency within 48 hours it must be freshly prepared, 
thereby making the test more complicated than the 
detection of C-reactive protein for which commercial 
antisera are available. G. H. Blair. 


Value of Agglutination Reactions with Sheep’s Erythro- 
cytes Sensitized with an Immune Serum in the Classi- 
fication of Chronic Inflammatory Rheumatism. (Réac- 
tions d’aggiutination des globules rouges de mouton 
sensibilisés par un immunsérum. Leur intérét pour la 
classification des rhumatismes inflammatoires chroni- 
ques.) JACQUELINE, F., PODLIACHOUK, L., and EYQueEM, 
A. (1956). Rev. frang. Et. clin. biol., 1, 1092. 44 refs. 
This report details and analyses the authors’ experi- 

ences with sheep-erythrocyte agglutination tests for 


ANNALS OF THE RHEUMATIC DISEASES 


rheumatoid arthritis carried out at the Rheun atism 
Research Centre, Aix-les-Bains, and the Institut Pa steyr. 
Paris, in which they used a technique of sensitized \eep- 
cell agglutination after adsorption of heterophil « ggly. 
tinins, similar to that of Svartz and others and of 
Heller and others; a titre of 1 in 48 was taken as 
the dividing line between a negative and a_ positive 
result. 

Out of a total of 707 tests on 642 patients or controls 
they found positive results as follows: rheumatoid 
arthritis (R.A.), including juvenile R.A., 265 out of 477: 
ankylosing spondylitis, six out of 124; gout, one out of 
seventeen; arthritis associated with psoriasis, one out of 
thirteen; rheumatic fever, ni/ out of eleven; and in healthy 
control subjects, two out of 65. The test was more 
often positive in R.A. when nodules were present, bu 
in eleven of the cases of R.A. with nodules the reaction 
was negative. There was a rough correlation between 
the agglutination titre in R.A. and the erythrocyte 
sedimentation rate, and also with the duration of disease. 


but none with loss of weight or with variations in the 
pattern of the serum proteins as revealed by paper 
electrophoresis. In 379 cases comparison of _ this 


technique with the Waaler-Rose technique, and in 35| 
sera with the “serum erythrocyte agglutination” tech- 
nique of Heller and others, showed it to be more 
reliable than either of these two methods. The test also 
helps to differentiate between the various symptoms of 
chronic polyarthritis. A. St. J. Dixon. 


Intrinsic Viscosity of Synovial Fluid Hyaluronic Acid. 

Boitet, A. J. (1956). J. Lab. clin. Med., 48, 721 

1 fig., 9 refs. 

The synovial fluid of patients with rheumatoid and 
other, unrelated, arthritic conditions is known to have a 
viscosity lower than that in normal joints. It has been 
shown that the viscosity of synovial fluid is related to the 
concentration of hyaluronic acid and particularly to the 
degree of polymerization of its molecules. This paper 
from Wayne University College of Medicine, Detroit, 
presents results on the basis of which it is contended 
that the “intrinsic viscosity’’ provides a more reliable 
assessment of the mean degree of polymerization. 
Intrinsic viscosity is defined as ‘the increase in viscosity 
divided by the concentration, extrapolated to zero con- 
centration”. This determines the volume required by 
a molecule during flow in the limit of extreme dilution, 
and hence for a given type of polymer is related directly 
to the degree of polymerization. 

Synovial fluid was obtained from 25 rheumatoid 
arthritic knee-joints and post mortem from nine normal 
joints and some 25 joints showing other arthritic con- 
ditions. When an insufficient volume of fluid was avail- 
able further fluid was obtained by washing out the joint 
with physiological saline, this procedure being shown to 
provide equally satisfactory and identical readings. 
Protein was removed by agitating the fluid for one hour 
with chloroform, and the hyaluronic acid content was 
estimated by the carbazole method of Dische. Intrinsic 


values of fluid from normal knee-joints gave a mean 
value of 69-3+4-2 units, whereas the fluid from 25 
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rheumatoid arthritic knee-joints showed a mean value 
of 37:6 units, only two results being over 55 units. 
Fluids from cases of traumatic arthritis (32:5 units), 
acute pyogenic arthritis (54-70 units), osteoarthritis 
(49-8 units), tuberculous arthritis (one case) (4 units), 
acute systemic lupus erythematosis (54-2 units, range 
21 to 83), gouty arthritis (50-7 units), and several cases 
of rheumatic fever and scleroderma all gave mean values 
below the normal. Synovial fluid from a case of 
myxoedema showed the highest concentration of hyal- 
uronic acid and the highest relative viscosity, but the 
intrinsic viscosity was well below the normal, at 42 units. 
Systemic and intra-articular steroid therapy resulted in 
only slight increase in the viscosity, which was more 
closely related to increase in hyaluronic acid, although 
the clinical results were good. 

In view of these findings it is suggested that the de- 
polymerization of hyaluronic acid is not specifically 
associated with rheumatoid arthritis. The measure- 
ments had no relation to the clinical or laboratory 
evidence of the severity or activity of the rheumatoid 
disease process, and the results achieved with steroid 
therapy indicate that the polymerization of hyaluronic 
acid is unrelated to the inflammatory processes. 

Harry Coke. 


Familial Primary Systemic Amyloidosis: an Experimental, 
Genetic and Clinical Study. RUKAvINA, J. G., BLOCK, 
W. D., and Curtis, A. C. (1956). J. invest. Derm., 
27, 111. 7 figs, 17 refs. 

Systemic amyloidosis was diagnosed in two cousins, 
aged 50 and 52 years, referred to the Hospital of the 
University of Michigan, Ann Arbor, because of an 
unusual syndrome. The chief symptoms were _in- 
creasingly defective vision and numbness and pain in 
the hands and legs. Ophthalmic examination revealed 
the presence of semi-opalescent, hyaline-like opacities, 
while neurological investigation suggested a peripheral 
neuropathy. The diagnosis was confirmed by skin 
biopsy in one case and at necropsy in the other. Electro- 
phoresis of the serum proteins in both cases revealed 
the presence of an unusual fraction “‘migrating between 
the 6 and «, globulin areas”. 

A study of some 66 relatives of these patients showed 
that in 37 the electrophoretic pattern of the serum was 
normal, in fifteen there was an abnormal peak between the 
x, and § globulins, and in fourteen the pattern was charac- 
terized by poor resolution in the «, region. The serum 
lipoprotein concentration was determined in 33 of these 
relatives by ultracentrifugation. Abnormalities in lipo- 
protein distribution were uncommon, and were highly 
correlated with the abnormalities detected by serum 
electrophoresis. 

In many of the members of this family there were 
clinical signs and symptoms suggestive of amyloidosis, 
these being most marked when the serum protein pattern 
was abnormal. Thus, in ten of the fifteen subjects 
Showing an atypical peak between the «, and £ globulins, 
and in six of the fourteen whose electrophoretic pattern 

poorly resolved in the «, region, there were clinical 
1s and symptoms suggestive of the disease. Of the 


thirteen subjects with an abnormal electrophoretic 
pattern but no clinical manifestations of the disease, 
twelve were under the age of 2. 

These abnormalities were distributed in the family in 
a manner consistent with the hypothesis that a single 
disease process was being inherited as a Mendelian 
dominant character. The earliest sign of the disease 
is evidently to be found in the abnormal character of 
certain of the serum globulins. Clinical signs and 
symptoms may not develop till later in life, and are 
rather variable. H. Harris. 


Diphenylamine Reaction in Articular Rheumatism. (Die 
Diphenylamin-Reaktion in der Klinik rheumatischer 
Gelenkerkrankungen.) ROTHER, K., and MAnr, H. 
(1956). Z. Rheumaforsch., 15, 337. 7 figs, 11 refs. 


Cutaneous Sensitivity to O-Streptolysin. [In English.] 
LANDTMAN, B., DONNER, M., and WIDHOLM, O. (1956). 
Ann. Paediat. Fenn., 2, 298. 1 fig., 11 refs. 


Coupled Electrophoresis of Serum and Synovial Fluid. 
(L’électrophorése couplée du sérum-liquide synovial.) 
MERIEL, P., RUFFIE, R., FouRNtIE, A., SARDOU, R., and 
SARDOU, M. (1956). Rev. Rhum., 23, 734. 14 refs. 


Importance of the Waaler-Rose Reaction and the Anti- 
streptolysin Titre in the Diagnosis of Rheumatic Fever 
and Rheumatoid Arthritis. (Importanza della reazione 
di Waaler-Rose e del titolo antistreptolisinico nella 


diagnostica della malattia reumatica  dell’artrite 
reumatoide.) MANNINO, N., and SALONNA, L. (1956). 
Reumatismo, 8, 359. 43 refs. 


ACTH, Cortisone, and Other Steroids 


Controlled Trial of Effects of Cortisone Acetate in 
Chronic Asthma. MEDICAL RESEARCH COUNCIL SuB- 
COMMITTEE ON CLINICAL TRIALS IN ASTHMA (1956). 
Lancet, 2, 798. 5 refs. 

The report of the subcommittee appointed by the 
Medical Research Council to investigate the value of 
cortisone acetate in chronic asthma is presented. The 
trial was carried out at five centres in London and one 
in Manchester. Patients with severe broncho-pulmonary 
infection, cardiac failure, or tuberculosis were excluded 
from the trial, and only those patients were included 
who were between 14 and 69 years of age, had a history 
of asthma of not less than 3 months’ duration, and had 
not had complete remission for more than 2 weeks 
during the preceding 3 months. In all, 96 patients were 
studied, 49 receiving cortisone and 47 (the control group) 
a placebo. The groups were constituted by random 
allocation, and although there was a slightly higher pro- 
portion of younger women in the control group, they 
were otherwise comparable. The dosage of cortisone 
was 300 mg. on the first day, 200 mg. on the second, 
and 100 mg. on each of the next 4 days, the subsequent 
dosage being adjusted to the patient’s requirements. 
Nearly all the patients in both groups also received some 
antispasmodic therapy when this was considered to be 
necessary. 
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The trial lasted 24 weeks, during which time ten con- 
trols and nine test patients had to be withdrawn for 
reasons given. Whereas at the beginning of the trial the 
cortisone-treated patients seemed to benefit, by the end 
of the trial there was no significant difference between 
the groups, either in regard to greater capacity for work 
or to the amount of antispasmodics required. The vital 
capacity fluctuated in both groups of patients. Two 
patients developed status asthmaticus in spite of receiving 
100 and 75 mg. cortisone respectively daily. 

Kate Maunsell. 


Controlled Trial of Effects of Cortisone Acetate in Status 
Asthmaticus. MEDICAL RESEARCH COUNCIL SUB- 
COMMITTEE ON CLINICAL TRIALS IN ASTHMA (1956). 
Lancet, 2, 803. 5 refs. 

The effectiveness of cortisone in status asthmaticus 
was compared with that of antispasmodic drugs in a 
clinical trial carried out at thirteen different centres in 
Great Britain by a subcommittee appointed by the 
Medical Research Council [see previous Abstract]. No 
patient who was under 14 years of age or who had not 
had at least one severe attack of asthma was included in 
the trial. During the first 24 hours after admission the 
patient’s usual treatment with well-established drugs was 
given and only those patients were finally selected for the 
trial who did not respond satisfactorily. These patients 
were divided into two groups at random, the first 
receiving cortisone acetate and the second a placebo, the 
patient’s standard treatment being continued in both 
groups as required. Cortisone, in divided doses, was 
given as follows: 350 mg. on the first day, 200 mg. on the 
second, after which the dose was progressively reduced 
by 25 mg. daily until the ninth day, the total amount of 
cortisone administered then being 1:25 g. The treat- 
ment of patients with placebo tablets only, without 
standard treatment, was rejected on ethical grounds and 
for similar reasons it was agreed that treatment could be 
discontinued or changed as thought necessary in any 
particular case during the trial. 

As a result of exclusion for various reasons only 32 
patients finally participated in the trial, fifteen receiving 
cortisone and seventeen the placebo. Among the former, 
ten were relieved of disabling bronchial obstruction by 
the fourth day, whereas only four of the seventeen control 
patients were so relieved, but by the end of 3 months’ 
follow-up all of these improved patients had reverted 
to their former asthmatic condition. Kate Maunsell. 


Investigation of the Synergism of isoNicotinic Acid 
Hydrazide and Cortisone. I. Effect of zsoNicotinic 
Acid on the Metabolism of Cortisone by Liver Tissue. 
WieseEL, L. L. (1956). Amer. J. med. Sci., 232, 412. 
1 fig., 10 refs. 

II. Long-term Study of the Synergistic Action of zso- 
Nicotinic Acid Hydrazide and Cortisone Acetate in the 
Treatment of Rheumatoid Arthritis. WieseL, L. L., 
BarritT, A. S., and ScHEID, C. J. (1956). Amer. J. 
med. Sci., 232, 415. 13 refs. 

In the first of these two papers the author describes 
studies carried out at Brooklyn Hospital, New York, in 
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which it was shown that the addition of isonicotir ¢ agi 
hydrazide (isoniazid) in concentrations of 0-5 t) 5. 
“milligrams per vessel” reduced the destruct 


yn of 

cortisone acetate by rat liver slices in vitro. [Few detai\ 
are given.] 

The clinical application of this finding is described jy 


the second paper. In this study isoniazid in doses of 
100 to 600 mg. per day, together with cortisone acetate 
37-5 mg. per day, was given by mouth to 39 patienis wit 
rheumatoid arthritis, nine of them being treated for ove; 
2 years, and 24 for over one year. All improved, and , 
complete remission was obtained in three cases. In the 
remaining 36 cases withdrawal of either drug produced 
a relapse of disease. 

The authors conclude that isoniazid potentiates the 
action of cortisone by inhibiting the destruction of the 
latter in the liver. 

[This report is unconvincing without further detail.] 

Allan St. J. Dixon 


Present Therapeutic Status of Cortisone and Its Deri- 
vatives, with Special Reference to Rheumatic Diseases, 
PoLLey, H. F. (1956). Brit. med. J., 2, 1253. 8 figs 
13 refs. 

A study of the potency of various adrenocortica 
hormones and some of their analogues, with specia 
reference to rheumatic diseases, is reported from the 
Mayo Clinic. One patient who had severe rheumatoid 
arthritis was given 20 mg. prednisone daily for 36 days 
and, after a rest period of 12 days, 80 mg. hydrocortisone 
(free alcohol) daily for 24 days; this was followed by 
prednisone in a dosage of 20 mg. daily for 6 days, 17 
mg. for 6 days, and 15 mg. for 6 days. Prednisone and 
hydrocortisone in these dosages had equally satisfactory 
antirheumatic effects and the erythrocyte sedimentation 
rate tended to return to normal. Prednisone had little 
effect on the plasma potassium concentration, which 





however, decreased during administration of hydro- 
cortisone. The haematocrit value increased and bod) 
weight decreased during treatment with prednisone 


but no such changes were observed in response to hydro- | 


cortisone. 

Discussing the problem of hypercortisonism, the author 
stresses that temporary relief may be obtained from an 
alteration in dosage of the drug. The muscular and 
articular aching which accompanies this syndrome is 
unlike that associated with an exacerbation of the 
rheumatoid arthritis. Synovitis is minimal and symp- 
toms are relieved by rest. The syndrome may give rise 
to a variety of mesenchymal reactions, which in some 
instances are irreversible and death results. Of 128 
rheumatoid patients with chronic hypercortisonism, 
eighteen had L.E. cells in the plasma or bone-marrow of 
both, and temperature exceeded 100° F. (37-8° C.) 
In five patients panarteritis histologically identical with 
periarteritis nodosa developed. 

Discussing the dosage of these hormones in chronic 
rheumatic conditions the author states that the optimum 
dosage in women after the menopause is 20 to 30 mg. 
cortisone or 3-5 to 5 mg. prednisone daily, while before 
the menopause the daily dosages are 30 to 37-5 mg. and 
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acid + 5 to 6-5 mg. respectively. In adult males the optimum 





0 dosage is 37° 5 to 50 mg. cortisone or 6 to 9 mg. prednisone 

of daily. The hormones are tolerated by 50 to 60 per cent. 

tails of the patients in whom they are indicated, and active 
_ B signs of disease are controlled in about 75 per cent. 

. . of them. D. Preiskel. 

S of 

tate, 

“_ Measures of the Avoidance of Adrenal Atrophy in Pro- 

longed Corticosteroid Therapy. [In English.) Birke, 

nda G.. Domeu, B., OLHAGEN, B., and PLANTIN, L. O. 
the (1956). Acta med. scand., 155, 245. 20 refs. 

me In women with rheumatoid arthritis the excretion of 

androsterone and etiocholanolone was employed as an 

“ indicator of the adrenal steroid secretion. The action 
\4 


of cortisone, cortisol, /\}-cortisol and ACTH on this 
secretion was investigated. 

Daily administration of 40 mg. cortisol or 50 mg. 
cortisone resulted in depressed adrenal cortical secretion. 
Even when such medication had been given for 3 to 12 
eri, © months, however, relatively small doses of ACTH in 
1SeS, most cases stimulated endogenous steroid production. 
figs, A schedule has been drawn up, according to which ACTH 
is given intermittently during steroid administration. 
‘ical — By this means the above-mentioned hazards of prolonged 
Cia steroid therapy may be avoided. The ACTH in the 
the B schedule can stimulate the adrenals to marked steroid 
oid production although corticosteroids are concurrently 
ays, J, given. Inhibition of the adrenal steroid secretion was 
one |) recorded when ,,!-cortisol was given in a dosage of 
by }) 30 mg. per day. [Authors’ summary.] 


Nn. 





pene >: 


and 
‘Ory Evaluation of Adrenal Cortical Function by Stimulation 


tion with Corticotropin (ACTH). ENGBRING, N. H., 
ittle Truitt, R. B., and ENGstrom, W. W. (1956). A.M.A. 
ich, Arch. intern. Med., 98, 257. 3 figs, 8 refs. 

iro- A test for adrenal cortical insufficiency, by observing 


the capacity of the adrenal cortex to respond to ACTH 
stimulation, was investigated at Marquette University 
School of Medicine, Milwaukee. In each case urine 
was collected for two 24-hour periods to determine 
control values for 17-ketosteroids and corticosteroids. 
During the three subsequent days corticotrophin was 
administered. Urine collections were continued during 
this period and on the two following days, and steroid 
values compared with the control values. The excretion 
of 17-ketosteroids was determined by the Callow- 
rise} Zimmerman method (Endocrinology, 1943, 33, 229); 
me |) that of corticosteroids by the sodium bismuthate method 
128 }) of Norymberski (Biochem. J., 1953, 55, 371). Cortico- 
sm. trophin was administered by two methods: 

or (1) 35 patients were given 20 or 25 U.S.P. units 
S.). corticotrophin in a 5 per cent. dextrose solution 
“ith intravenously over a period of 5 to 6 hours daily 


od) 





lro- 





for 3 days; 
nic (2) 22 patients were given 40 commercial units of 
um an intramuscular repository corticotrophin pre- 
ng. paration every 12 hours for 3 days. 


ore 


a All these patients suffered from a variety of acute 


and chronic diseases. For comparison similar tests were 
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carried out on four patients with Addison’s disease and 
six patients with anterior pituitary insufficiency. 

The maximum increase in steroid excretion usually 
occurred on the third day of corticotrophin adminis- 
tration; exceptionally it occurred either before or after. 
With control values of steroid excretion greater than 
2 mg. in 24 hours, increments greater than 100 per cent. 
in either 17-ketosteroid or corticosteroid excretion were 
considered an adequate response; when control levels 
were less than 2 mg., only increments over 200 per cent. 
were considered significant. By these criteria only three 
of the 57 patients failed to respond adequately. If 
17-ketosteroid determinations alone are considered, the 
number of failures is quite high; with corticosteroid 
excretion alone it is less; when both are considered, only 
the small percentage of patients with intact adrenals 
failed to respond. Intramuscular injection of cortico- 
trophin produced more pronounced and prolonged 
stimulation of the adrenals than did intravenous adminis- 
tration. 

The response in six patients with anterior pituitary 
insufficiency was similar to that of the control group. 
In the four patients with Addison’s disease the urinary 
steroid values did not significantly change when cortico- 
trophin was administered. Kenneth Stone. 


Effect of Corticotrophin on Secretion of Aldosterone. 
MULLER, A. F., RIONDEL, A. M., and MANNING, E. L. 
(1956). Lancet, 2, 1021. 6 figs, 11 refs. 

It is pointed out that urinary excretion of aldosterone 
can be regulated by changes in the volume of body fluid. 
Further, some workers have found that corticotrophin 
(ACTH) stimulates aldosterone secretion, but the 
evidence for this is conflicting, and the present authors, 
in this paper from the University of Geneva, describe 
an investigation of the part played by ACTH in regu- 
lating aldosterone secretion in healthy subjects receiving 
a constant diet and fluid intake. In all subjects the 
blood level of corticoids and the urinary excretion of 
17-hydroxycorticoids and of aldosterone were deter- 
mined. 

In a preliminary trial on eight subjects without dietary 
control ACTH appeared to stimulate urinary excretion 
of aldosterone, but the effect was variable. Further 
experiments showed that whereas no significant rise in 
aldosterone excretion occurred after ACTH in a subject 
whose intake of sodium was normal, in two subjects 
whose sodium intake was restricted to 10 mEq. daily aldo- 
sterone excretion increased markedly after ACTH. A 
diurnal rhythm in excretion of the hormone was also 
demonstrated, larger quantities being excreted in the 
daytime. The authors state that although the effect of 
ACTH on aldosterone excretion appeared to be rapid 
it was of short duration. 


It was also found that if ACTH was given to a subject 
on a low-sodium diet when the effect of vasopressin and 
water was wearing off and body weight was decreasing, 
urinary excretion of aldosterone increased to six or seven 
times the control amount, In one subject, however, 
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whose weight continued to increase on this regimen the 
effect was less marked. 

In the authors’ view the results indicate that ACTH 
can stimulate adrenal production of aldosterone. How- 
ever, since fluid retention occurs at the same time and 
this directly inhibits aldosterone secretion, the resultant 
effect will vary, depending on the relative preponderance 
of the two factors—that is, whether the subject gains 
weight or loses weight while the ACTH is being ad- 
ministered. Denis Abelson. 


ACTH Zinc Test of Adrenocortical Function. (Test a 
VPACTH zinc pour Ilexploration de la_ cortico- 
surrénale.) DARNAUD, C., DENARD, Y., MOREAU, G., 
SeERRES, A., SARDOU, R., and VEREZz, P. (1956). Rev. 
frang. Et. clin. biol., 1, 882. 15 figs, 25 refs. 

In the original Thorn test the fall in the eosinophil 
count 4 hours after one intramuscular injection of 25 mg. 
ACTH was taken as an expression of adrenocortical 
response, a fall of over 50 per cent. being regarded as a 
sign that adrenocortical function was satisfactory. It 
soon appeared, however, that local changes at the site of 
injection tended to cause a “‘resistance’’, especially in 
patients who had previously received ACTH, thus pro- 
ducing a lack of eosinophil response and giving rise to 
misleading test results in some 7 or 8 per cent. of cases. 
Thorn then introduced the 48-hour test, in which intra- 
muscular injections were given every 6 hours and the fall 
in the eosinophil count and the increase in urinary 17- 
ketosteroid excretion were observed. Later, he intro- 
duced the 8-hour intravenous infusion test with ACTH as 
a quantitative measure of adrenocortical stimulation, but 
Thorn himself gave the warning that any such infusion 
in a patient with untreated Addison’s disease might have 
grave consequences. 

The authors, working at the Medical Clinic, Toulouse, 
have therefore used a delayed-action preparation of 
ACTH in zinc phosphate, of which they gave a single 
intramuscular injection of 40 units (2 ml.) at 8 a.m., 
eosinophil counts being carried out before the injection 
and 8, 14, 18, and 22 hours thereafter. The urinary 
17-ketosteroid and 17-hydroxysteroid excretion was also 
estimated the day before and on the day of the test. 
Of the 52 subjects examined, 32 were healthy, nine were 
patients with Addison’s disease (two untreated), five had 
haemochromatosis, and six were obese. In the normal 
subjects, the fall in the eosinophil count exceeded 90 per 
cent., and the urinary excretion of 17-ketosteroids and 
17-hydroxycorticosteroids was significantly increased on 
the day of the test, the results being comparable to those 
of the 8-hour infusion test. In the patients with Addi- 
son’s disease the eosinophil count never fell below 50 per 
cent. and the urinary steroid excretion was not increased, 
but there were no untoward symptoms. 

In the five patients with haemochromatosis, the results 
were variable; the urinary steroid excretion was un- 
changed. In the obese patients ACTH given intra- 
muscularly had no influence on the eosinophil count or 
the steroid excretion, probably because of local inactiva- 
tion by the fatty tissue. The test would, therefore, 
appear to be invalid in obese patients. V. C. Medvei. 
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Observations of Human Adrenal Cortical Deficiency wig, 
Special Reference to Replacement Therapy with Cort. 
sone. Hiiits, A. G., ZINTEL, H. A., and Parsoy 
D. W. (1956). Amer. J. Med., 21, 358. 6 figs, bibl. 





The authors present their observations on adreno. 
cortical deficiency as seen in 44 patients, of whom sevep. 
teen had undergone total, and 27 subtotal, adrenalectom 
for hypertensive disease at the University of Pennsylvani, 
Hospital, Philadeiphia, and compare them with those jp 
nine cases of spontaneous Addison’s disease. In the per. 
formance of subtotal adrenalectomy about 5 per cent, of 
one adrenal gland was left. Replacement therapy cop. 
sisted in the oral administration of cortisone, in some cases 
supplemented with deoxycortone, and a normal saj 
intake. Residual adrenocortical function was assessed 
in several ways. The minimum hormone requirement. 
as determined by the level at which clinical signs oj 
insufficiency developed, was greater after total than after 
subtotal adrenalectomy, and if no maintenance therapy 
was found to be necessary either regrowth of residua 
adrenal tissue or the presence of accessory tissue could 
be assumed. The addition of deoxycortone seemed to 
have little effect in some cases, but in others enabled the 
maintenance dose of cortisone to be considerably reduced 
The stimulating effect of corticotrophin (ACTH) was also 
studied. The authors found that a reduction in the 
circulating eosinophil count of even 65 per cent was nota 
good index of adrenal response, and the urinary level of 
17-ketosteroid excretion could also be misleading. How- 
ever, the latter estimation and that of total urinary 
neutral reducing lipids after hydrolysis of the urine with 
B-glucuronidase were more reliable than the determina. 
tion of urinary reducing lipids after acid hydrolysis. 

Skin pigmentation was less frequent in adrenalec- 
tomized patients than in those with spontaneous Addi- 
son’s disease, probably because in the former replacement 
therapy had been given from the start, without a period 
of chronic adrenal insufficiency intervening. The glucose 
tolerance test often gave abnormal results, showing both 
increased and reduced tolerance even in patients who, 


from clinical appearances, were apparently receiving } 





appears | 
spontane 
from adr 


Dual Me 
Man. 
OS 
The a 

the prod 

cortex ! 
hydroco: 
increases 
whether 
of endo 

Nationa 

subjects, 

heart fa 
nephros 
the effec 
adminis 
excretio 

In al 
aldoster 
to a hig 
in a fi 
excretio 
due to | 
corticol 
sterone 
or intr: 
high- ¢ 
hydrox: 
aldoste 
of brie’ 

even d 
aldoste 
level, f 
retainil 

; suppre 





adequate steroid therapy. Of fifteen totally adrenalec- | 


tomized patients, three showed diabetic blood sugar 
curves and one developed frank diabetes mellitus later: 
the reasons why cortisone in such patients may be par- 
ticularly diabetogenic are discussed. On the other hand 
“hypoglycaemia unresponsiveness’’ was more common. 
The water-excretion test of Kepler also gave evidence of 
adrenal insufficiency in all cases, in spite of clinically 
adequate steroid replacement therapy. Excessive weight 
gain was noted to be a sign of cortisone overdosage in 
some cases, and was due to obesity following excessive 
food intake as a result of markedly increased appetite. 
The question of adrenal regeneration is discussed al 
length and it is concluded that probably as little as 
2 to 3 per cent of the total adrenal tissue may secrete hal! 
the basal hormone requirement in the absence of stress. 
But even with clinically adequate maintenance treatment, 
signs of adrenal insufficiency can still be detected by 
laboratory tests, and the authors conclude that there is 
no really physiological dose of cortisone. No difference 
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appears to exist between the adrenal insufficiency of 
spontaneous Addison’s disease and that which results 
Kenneth Gurling. 


Dual Mechanism Regulating Adrenocortical Function in 
Man. LippLe, G. W., DUNCAN, L. E., and BARTTER, 
F.C. (1956). Amer. J. Med., 21,380. 12 figs, 22 refs. 
The aim of these studies was to determine whether 

the production of aldosterone-like steroids by the adrenal 

cortex is necessarily associated with production of 
hydrocortisone-like steroids, whether exogenous ACTH 
increases the production of aldosterone, and lastly 
whether this production is diminished by suppression 
of endogenous ACTH. They were carried out at the 

National Heart Institute, Bethesda, Maryland, on 23 

subjects, including ten healthy adults, seven patients with 

heart failure, three with cirrhosis, and one each with 
nephrosis, hypopituitarism, and amyloidosis, in whom 
the effects of low- and high-sodium diets and of ACTH 


} administration were studied with reference to urinary 
excretion of 17-hydroxycorticoids and aldosterone. 


In all subjects sodium restriction led to increased 


aldosterone output, while an abrupt change from a low 


to a high sodium intake (over 100 mEq. a day) resulted 
in a fall in aldosterone excretion; hydroxycorticoid 
excretion was not affected. In patients with oedema 
due to congestive heart failure or other cause, hydroxy- 
corticoid excretion was normal, but the urinary aldo- 
sterone level was raised. ACTH given intramuscularly 


} or intravenously, whether the subject was receiving a 


high- or low-sodium diet, produced a tenfold rise in 
hydroxycorticoid excretion and a twofold rise in that of 
aldosterone. The increase in aldosterone excretion was 
of brief duration, however, lasting for only 2 to 4 days 
even during continuous stimulation with ACTH, and 
aldosterone excretion eventually fell below the initial 
level, probably because of excess production of sodium- 
retaining corticoids at the same time. Administration of 
suppressive doses of cortisone (of the order of 200 mg. a 


» day) did not depress aldosterone output, suggesting that 


ACTH does not mediate in its liberation and indicating 
that excess of sodium is a more potent inhibitor. 

Although the patient with hypopituitarism showed 
reduced hydroxycorticoid excretion and a slow response 
to ACTH, there was no impairment of aldosterone 
excretion and sodium conservation was normal. Thus 
aldosterone secretion appears to be controlled by various 
factors, including loss of extracellular fluid, potassium 
loading, diseases such as congestive heart failure, and, 
to a small extent, ACTH. This is not the case with 
cortisone derivatives. The authors conclude that the 
“unitarian’’ hypothesis of the sole control of adreno- 
cortical function by pituitary adrenocorticotrophic hor- 
mone is untenable and that a dual mechanism involving 
the anterior pituitary gland and changes in body fluid 
and electrolyte content must be assumed, the latter 
changes having little or no effect on the secretion of 
hydrocortisone. 

[Detailed figures of steroid levels are not given in the 
text, but are indicated in the figures accompanying the 
paper. ] Kenneth Gurling. 
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Adrenal Cortex and Hepatic Cirrhosis. I. Role of Adrenal 
Cortex in Evolution of Carbon-tetrachloride-induced 
Cirrhosis. II. Effect of Cortisone on Progress of 
Carbon-tetrachloride-induced Cirrhosis. Wau, P. N., 
TANDON, H. D., and BHARADWAYJ, T. P. (1956). A.M.A. 
Arch. Path., 62, 200, 215. 17 figs, 33 refs. 


At S.N. Medical College, Agra, the authors have 
studied the evolution of hepatic cirrhosis, the possibility 
of its reversal, and the effect of cortisone on the cirrhotic 
process. In 300 young albino rats of both sexes cirrhosis 
was induced by means of twice-weekly subcutaneous 
injections of 0-1 ml. carbon tetrachloride per 100 g. 
body weight in an equal volume of light liquid paraffin; 
after the 3rd week seven to nine of the rats were killed 
at weekly intervals 60 to 64 hours after the last injection. 
From the 6th week onwards batches of eight rats were 
given no further injections, four of these animals being 
then killed after 2 weeks and the other four after 3 weeks 
in order to study the “‘reversibility’’ (defined as appreci- 
able recession in a maximum of 3 weeks) of the cirrhotic 
process. At necropsy the livers were resected, slices of 
hepatic tissue fixed in 10 per cent. formalin, and stained 
with haemotoxylin, eosin, Masson’s stain for connective 
tissue, and Gomori’s stain for reticulum; samples were 
also minced for estimation of the collagen content by the 
method of Lowry. Both adrenal glands were examined 
for ascorbic acid content and sudanophilia, stained 
sections of the cortex examined histologically, and histo- 
chemical estimations made of the 17-ketosteroid content. 
Adrenal function was further studied by exposing two 
animals in each experimental group to the stress of cold by 
putting them on ice for 34 hours, while two others in 
each group received subcutaneous injections of histamine 
(1-0 mg.) and corticotrophin (1-0 mg.). The control 
group consisted of thirty rats which were killed at 
intervals of from 34 to 60 hours after injection of the 
carbon tetrachloride and of four rats which were exposed 
to stress as above without previous injection. The 
severity of the cirrhosis was assessed in five arbitrary 
grades depending on the thickness and extent of the 
reticular trabeculae and the degree of pseudolobulation 
(the five grades are illustrated in the photomicrographs 
which accompany the paper). 

The results were as follows: Normal animals exposed 
to stress or a single injection of carbon tetrachloride 
showed depletion of the ascorbic acid level in the adrenal 
glands, indicating activation of the cortex. Subsequently 
this value returned to normal levels or beyond, the latter 
stage representing relative inactivity. The cirrhotic 
process could be divided into four phases: in Phase I 
(up to the 5th week) there was little change in the liver 
reticulum, and the ascorbic acid levels in the adrenal 
glands were high. In Phase II (6 to 8 weeks) there was 
cellular fibroplasia, which, however, was still reversible, 
and the adrenal ascorbic level was low, indicating 
activity; at this stage the adrenal glands could be 
depleted by stress. Phase III (9th to 11th week) marked 
the beginning of irreversible cirrhosis, in which the 
adrenal ascorbic acid levels were slightly lowered or 
normal; here depletion under stress was incomplete. 
In Phase IV the cirrhosis was irreversible and progressive; 
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the adrenal ascorbic acid levels were high and depletion 
under stress was reduced, the depletion effect of histamine 
being greater than that of corticotrophin, suggesting 
some changes at both the pituitary and adrenocortical 
levels. 

After discussing the various mechanisms involved in 
these reactions, the authors conclude that the reversible 
stage of cirrhosis is associated with normally functioning 
adrenal glands, or glands which can still respond by 
showing further activity when exposed to stress. Irrever- 
sible cirrhosis is associated with functionally damaged 
adrenal glands. 

In the second part of this study albino rats were given 
carbon tetrachloride as above. From the 8th week 
onwards batches of six rats were isolated each week and 
given no more carbon tetrachloride, but instead each 
received a daily intramuscular injection of cortisone 
acetate as follows: 5 mg. per day for 6 days, 10 mg. per 
day for 3 days, and finally 5 mg. per day for 2 days; 
3 days after completion of these injections the experi- 
mental animals were killed and they and the control 
animals examined as in the first part of the study. The 
results showed that cortisone assists in the regression of 
hepatic cirrhosis only during the period in which the 
condition is naturally reversible, but that the hormone 
has no effect on the later irreversible stages once “‘mature 
fibrous tissue”’ has been laid down. B. G. Maegraith. 


Some Eye Changes developing during Treatment with 
ACTH. [In Danish.] Larsen, V. (1956). Ugeskr. 
Laeg., 118, 807. 
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retinal changes similar to thrombosis of the cent: 


reting 
vein. In a 38-year-old woman with a simila: disease 
receiving similar drugs, the blood-pressure rose and she 
showed increasing fundus changes of a hypertensiy 
character and myopia. A 43-year-old woman with 
chronic polyarthritis suffered a retinal haemorrhage ang 
slight increase in myopia during treatment with ACTH 
A 70-year-old woman with polyarthritis showed macula; 
oedema during such treatment. G. von Bahr. 


Influence of Light on the Urinary Output of 17-Ketp. 
steroids. (L’influenza della luce sulla eliminazione 
urinaria dei 17-chetosteroidi). Simiato, F. (1955) 
Atti XLI Cong. Soc. oftal. ital., 15, 426. 


Comparative Investigations on the Influence of Cortison 
and Prednisone (M.S.D.) on the Content of Sodium ani 
Potassium in Sweat. [In English.] Gronpack, P 
(1956). Acta rheum. scand., 2,170. 3 figs, 13 refs 


Experimental Study of the Haematopoietic Action of 
Antirheumatic Corticosteroids. (Etude expérimentale 
de l’action hématopoiétique des corticostéroides anti. 
rhumatismaux). CECCHI, E., CONESTABILE, E., Fer. 
RARIS, F., and Spaur, J. (1956). Schweiz 
Wschr., 86, 1287. 2 figs, 38 refs. 


med 


Comparative Clinical Observations on the Antirheumatic 
Activity of Cortisone, Prednisone, and Prednisolone. 
(Osservazioni cliniche comparative sull’azione anti- 


reumatica del cortisone del prednisone e del pred- 
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A 49-year-old woman with lupus erythematosus dis- nisolone). DANEO, V. (1956). Reumatismo, 8, 285 
seminatus treated with ACTH presented pronounced 11 refs. 
CORRIGENDUM 


In the article by Dr. J. Rotés-Querol entitled ‘‘Osteo-articular Sites of Brucellosis”, 
which appeared in the March issue of the Annals (1957), 16, 63, col. 2, line 33, for 
‘Osteophytes’ read ‘Osteo-articular sites’. 


patient: 
} publish 
of all t 
third 2 


* TH 
conduc 














Ann. rheum. Dis. (1957), 16, 277. 
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= EMPIRE RHEUMATISM COUNCIL* 
CT 
ra MULTI-CENTRE CONTROLLED TRIAL COMPARING CORTISONE 
thr, 
. ACETATE AND ACETYL SALICYLIC ACID IN THE LONG-TERM 
eto- 
sy TREATMENT OF RHEUMATOID ARTHRITIS+ 
RESULTS OF THREE YEARS’ TREATMENT 
‘isone 
} (RECEIVED FOR PUBLICATION JUNE 6, 1957) 
fs. 
n of (1) Introduction different stages of the trial, slightly fewer patients are 
nat] In December, 1955, the Empire Rheumatism third year, but sufficient remain for comparisons 


Fr. council published an account of a therapeutic trial 


ie ig mo to be made between the groups at each point of 
conducted in nine centres in Great Britain comparing 


med ; gee time. 
the effects of cortisone acetate and acetyl salicylic : 
acid given to patients with rheumatoid arthritis over (2) Plan of the Trial 
natic Ba period of one year (Empire Rheumatism Council, To recapitulate the more detailed account pub- 


lone. 1955). The results coincided closely with those of  Jished earlier, 100 patients were selected with rheu- 
antl- the somewhat similar therapeutic trial of cortisone matoid arthritis of any duration, after excluding any 
a and aspirin in early cases of rheumatoid arthritis with gross irreversible changes in the joints and those 
“~Econducted by the Medical Research Council and under 17 and over 60 years of age, together with any 
Nuffield Foundation (1954, 1955); no significant known to have mental instability, gastric disease, or 
differences were found between the two groups of hypertension, those unlikely to co-operate, and those 
patients over the course of the year, although clinical who were unable to walk or had major degrees of 
improvement and radiological deterioration had  ffexion deformity. The patients were allocated 
occurred to a similar extent in both groups. A report to one of the two treatment groups centrally and 
on the results of following-up these two groups of at random, stratifying by sex and treatment centre. 
patients for the second year was prepared, but not The two groups were shown to be similar initially in 
published, and the present report, collatingthe results aj] relevant respects, whether the 99 patients who 
)of all three years, carries the story to the end of the were started on the trial or the 77 available at the 
jthird and final year. Because of withdrawals at end of the first year, or the 53 available at the end of 
the third year only were considered. This com- 
parability was shown to exist in respect of age, sex, 
* The Empire Rheumatism Council Sub-Committee duration of symptoms, type of onset, number of 





conducting the trial was composed as follows: joints affected, employment status, functional 
Dr. E. G. L. Bywaters (Chairman) capacity—both ; objective and subjective rating—, 
Dr. W. S. C. Copeman erythrocyte sedimentation rate, haemoglobin level, 
Dr. J. J. R. Duthie and radiological appearance. 
Dr. E. T. D. Fletcher g PP 
Dr. F. Dudley Hart 
Dr. G. D. Kersley (3) Treatment Schedule 
Dr. E. Lewis-Faning ; ’ 
Dr. R. M. Mason The treatment schedule consisted of a basic 
Dr. Oswald Savage regime of general care, including the use of splints 
Prof. R. E. Tunbridge and physiotherapy plus cortisone acetate for one 
Dr. H. F. West ae 
Dr. Ifor Williams (co-opted) group and aspirin for the other. These two drugs 
> ielaitncilecth a alienate ht ait tin onal ere given at individual dosage levels during the 
é Vv . . 
Congress at Vosuute in jee, 1957, by Dr. F. Dudley — year at the lowest level which kept each patient 
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TABLE I 
DOSAGE ANALYSIS 
——— 
No. of No. Starting Dosage Dosage at 12 mths Dosage at 24 mths | Dosage at 36 mth 
Years Treatment of —eneeaieninas a 
Completed Patients Mean +S.E. Mean +S.E. "Mean +S.E Mean +S.E 
1 | Cortisone (mg./day) 38 75-0411 68:7+42°6 —— ‘ 
| Aspirin (gr./day) 39 58-7+1-4 58-6+3-3 
2 Cortisone (mg./day) 36 75-O0+1-2 69:242°8 67°542°5S 
Aspirin (gr./day) 34 58-2+1-7 60:0+3-6 54-7+4-0 
3* Cortisone (mg./day) 29 74:341:3 68-143-4 | 67-842-8S 67-1.3-2§ 
Aspirin (gr./day) 24 58-1+2:1 60°6+4:°6 53-7+4+4-4 52-5 4-4-9 








* Excluding one patient who needed no cortisone during the third year. 


mg./day. 
“gy 


largely symptom-free and restored maximal func- 
tional efficiency with minimal side-effects* (Table I). 

The gradual change in the mean cortisone dosage 
from the 75 mg. per day stipulated at the start of 
therapy becomes significantly less (statistically) at 
the 24th month (67-5 mg. per day) and again 
(67-1 mg. per day) at the 36th month. Thera- 
peutically this is a comparatively small fall. Only 
one patient on cortisone improved sufficiently to 
discontinue the drug entirely throughout the whole 
of the third year. No other patient was receiving 
less than 25 mg. or more than 100 mg. per day 
at the end of the third year. There was no signi- 
ficant change in the aspirin dosage over the three 
years. 

Assessment of progress was as recorded previously 
and as detailed below. 


(4) Withdrawals from the Trial 


Patients were to be withdrawn from the trial 
for three reasons: 


(a) Because they developed serious symptoms due 
to cortisone or aspirin which necessitated the 
discontinuance of that particular drug. 

(5) Because they were deriving no benefit from, or 
were actually deteriorating on, a drug and in the 





* If a patient needed 100 mg. or more per day as a pormencnt 
maintenance dose, he was to be withdrawn from the trial, as this was 
considered to be too high a level for continuous long-term safety. 


indicates a statistically significant reduction compared with the starting dose. 


If he is included, the mean dosage at 36 months is 64-8 


5*8 


opinion of the physician needed some other 
form of therapy. (In addition, patients op 
cortisone were to be withdrawn if they needed 
100 mg./day for more than | month.) 

(c) Because they did not attend hospital for treat. 
ment or assessment. 


In the earlier report it was stated that, of the fifty 
patients allocated initially to each group, one (on 
cortisone) never attended and was excluded; a 
further 22 were lost to the trial during the first year, 
leaving at the end of the first year 38 on cortisone 
and 39 on aspirin, and it was on the experience of 
these 77 that the first year’s report was based 
During the second year seven more were lost to the 
trial (two on cortisone, and five on aspirin). Losses 
in the third year were much heavier, amounting tc 
seventeen in all (seven on cortisone and ten on 
aspirin), and it is with the three-year experience o! 
the remaining 53 patients (29 on cortisone and 24 
on aspirin) that the present report is particular) 
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concerned. If one type of patient more 
another is to derive benefit from cortisone, 
been alleged, this is the group that should show it. 


Details of the reasons for withdrawal in the first! 
Table Il} 
summarizes the reasons for withdrawal in each of] 
the two groups during the first, second, and third) 


year of the trial have already been given. 


years. 


TABLE II 
CASES WITHDRAWN IN FIRST THREE YEARS OF TRIAL 














First Year Second Year Third Year Totals 
Reasons for Withdrawal - ay so - 
| Cortisone | Aspirin | Cortisone| Aspirin | Cortisone| Aspirin | Cortisone Aspirin 
**Toxicity’’* 4 5 2 _ y _ = 8 5 
Deterioration and/or Change of f Therapy | 6 1 — 3 3 4 9 8 
Non-attendance .. 2 5 — — — 5 2 10 
Intercurrent Disease a “a al a _ — 1 1 1 1 2 
Death 7 ‘ es ae “e ool — —_— —_— 1 1 — 1 l 
| aa eae m | hl 5 7 1 =|) ot . 


| 





* This includes, for cortisone, two with hypertension and one each with indigestion, severe headaches, healed tuberculosis, 
oedema of legs, and ‘perforating peptic ulcer, and for aspirin, five with indigestion. 
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Cortisone Group.—Of the nine patients on corti- 
sone who withdrew in the second and third years, 
one died from carcinoma of the bronchus, having 
been admitted to hospital in the 30th month of the 
trial; up to this time his arthritis had shown improve- 
ment. Another patient developed a_ perforated 
peptic ulcer in the 13th month and cortisone was 
stopped. Another developed pulmonary _tuber- 





culosis and was admitted to hospital in the 26th 
month of the trial when cortisone was discontinued 
(tabulated as intercurrent disease). Another deve- 
loped oedema of the legs and was transferred to 
delta hydrocortisone during the latter part of the 
third year. Another developed such severe head- 
aches that she was admitted to hospital in the 26th 
month; investigations revealed no organic lesion, 
but it was considered that cortisone was at least 
an aggravating factor and the drug was discon- 
tinued with subsequent improvement in symptoms. 
Another patient early in the second year began to 
develop various diffuse aches and pains in her 
limbs not related to tender joints, and although she 
showed no further joint involvement she became 
dispirited, miserable, and considerably depressed; 
cortisone was stopped and she was seen by a psychia- 
trist who considered the basis of her mental trouble 
ito be a latent reactive depression which had probably 
been brought to the fore by cortisone. Since 
istopping cortisone more joints have become affected, 
ibut her general health and mental state have 
improved. The remaining three patients felt that 
ithe treatment was no longer of value to them and 
ja change of therapy (to phenylbutazone or sali- 
icylates) was made. 





Aspirin Group.—Of the fifteen withdrawals during 





the second and third years of the trial, one patient 
died from coronary thrombosis in the 14th month 
and one developed severe schizophrenia in the second 
year. Another entered hospital with haemoptysis 
due to pneumoconiosis (Caplan’s syndrome), and 
therapy was discontinued in the third year. In 
seven there was a change of therapy: one was 
Htransferred from aspirin to cortisone because of 
|severe pain at the end of the first year, three were 


aah i transferred to cortisone because of deterioration on 





aspirin in the third year, two requested and were 
started on a course of gold treatment early in the 
second year, and one was transferred to phenyl- 
butazone in the third year. The remaining five 
either refused further therapy or refused to attend 
for assessment. 


The effect of these withdrawals on the com- 
position of the two groups is dealt with in Section 6. 
After detailed study it was not possible to demon- 
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strate that the loss of these 47 patients disturbed 
the relative composition of the two groups on entry 
to the trial to any significant extent. 


(5) Complications and Side-Effects 


During the first year eighteen patients on cortisone 
and seventeen patients on aspirin suffered from 
complications, most of these being of a minor 
nature. This is in addition to the complications 
which were severe enough to warrant withdrawal 
from the trial during the first year (four on cortisone 
and five on aspirin). 

During the second and third years, in addition to 
the complications and intercurrent tuberculous 
infection detailed above in five patients on cortisone 
necessitating withdrawal from the trial, only minor 
complications were seen. These were of the same 
nature as in the first year: 


Cortisone Group.—Oedema was noted in two 
patients. Flatulence, dysphagia, and pylorospasm 
was noted in seven; amenorrhoea and menorrhagia 
occasionally. Depression was recorded in two 
patients and intercurrent infections of a mild nature 
in four patients, including one with pyoderma. 
Hypertension occurred in four patients—in one up 
to a level of 150/110. 

Asthma, sciatica, thrombosis, and dermatitis were 
also encountered, each in one patient. None of these 
were sufficient to warrant discontinuation of therapy, 
although the dosage was dropped temporarily by 
124 mg. in, for instance, the patient with severe 
hypertension. 


Aspirin Group.—Nausea and tinnitus were noted 
in six patients, mostly from one centre where the 
mean dosage level appeared to be slightly higher 
than elsewhere. Heart failure was noted in one 
patient, indigestion in three, and mild intercurrent 
infections in four. One patient developed a pulp 
infection of the big toe and gangrene of the finger 
tips. 

No patients in the aspirin group were withdrawn 
because of complications. 


Many of these “‘complications’”’ were of doubtful 
aetiology and it was difficult to ascribe such symp- 
toms to the medication given. In general, however, 
considering the toxic reactions severe enough to need 
withdrawal together with these minor reactions, 
aspirin was responsible as expected for dyspepsia, 
nausea and tinnitus only; it served as a useful 
‘“‘control”’ for assessment of the “‘toxicity’’ encoun- 
tered in the cortisone group. Thus corneal ulcera- 
tion, schizophrenia, pulp space infection, or gan- 
grene, if encountered in the cortisone group, might 
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possibly be ascribed partly to the drug, whereas that the probability of finding such differences ag q 
it seems clinically unlikely that these reactions could exist, other than by chance, is very remote. 

have been due to aspirin. All differences referred to throughout the repo, 

In the cortisone group, the toxic effects were more are considered to be statistically significant why»>}—— 
serious and were similar to those now widely they reach the 0-05 probability level unless sop, 
recognized as due to this substance. Most of other specific statement is made. Patient 
them occurred - the first year (hypertension and Effect of Withdrawals on the Composition of thy 
indigestion), but during the second yer 8 pe Groups.—As detailed in Table II, during ty 
ulcer perforated, and during the third send pul- 3 years of the trial, 47 patients (21 on cortis ne and | 
monary tuberculosis developed in one patient and 26 on aspirin) were lost to the trial (including ANE 
oedema of the legs ee Opens enough in another one female who failed to attend from the start): 

” offset _— therapeutic advantage of cortisone 3 (twelve on cortisone and eleven on ASPIrin) were 

over aspirin. The “side-effects” of effective corti- lost during the first year; seven (two on cortison 
sone dosage are undoubtedly ae Severe and more and five on aspirin) dropped out in the second year: } —_— 
en than those of aspirin, as has been more seventeen (seven on cortisone and ten on aspirin Excluc 
easily learned over the last 7 years without the were lost in the third year. FE or 
tribulations of a controlled trial. Thus, in the first year’s report, results could be ss 

compared for 38 on cortisone and 39 on aspirin, 

(6) Comparison of Cortisone and Aspirin but over the whole of the 3-year period covered by 
Groups at the Beginning of the Trial the present report, data were available for on} — 
29 on cortisone and 24 on aspirin. Exclu 

Tables III and IV (Section A)* show that the two Very fortunately, after a series of comprehensiye§  withdray 
groups were similar in all analysed factors at the  gtatistical tests, it was not possible to deduce that th: ve 
start of the trial. To summarize the distributions Joss of these 47 patients prejudiced the comparisoy 
of patients by employment status and function— of the two treatment groups. The report on th 
whether measured objectively or subjectively— first year showed that the similarity of these group} —— 
“means” have been calculated (although strictly at the beginning of the trial when it was based on tht. pscx 
such means are not statistically valid). These original 99 patients still held good when tested of withdra’ 
“means” are identical or nearly so; x? tests show the 77 who completed the first year (Tables III ani oa 

a IV (Section B). Detailed analysis of the secon 
and third year results has shown that this similarity 

* Reproduced from Empire Rheumatism Council (1955). Report 
on the First Year of the Trial. between the two treatment groups at the beginnin: 

* Th 
TABLE III 
SIMILARITY OF TWO TREATMENT GROUPS AT BEGINNING OF TRIAL 

sof the t 
| (B) Excluding C C) Excluding Cas D) Excluding ¢ Baill sn 
(A) All Entrants aakienn dion yt ny hey olan merge re Ae First, | pleted 
Point of Comparison | First Year First and Second Years Second, and Third Years} Tabl 
| Cortisone Aspirin Cortisone Aspirin Cortisone Aspirin Cortisone Aspirin this e\ 
Number of Patients | 50 38 ts 39 36 34 29 24 similar 
: (20 on | (20 males) | (15 males) | (14 males) | (15 males) | (11 males) | (13 males) (8 males) origina 
Mean Age (yrs) | 46-041-34 | 47-041-92 | 44-741-67 | 47-441-51 [44-7 41-76/47-0 41-55] 43-541-88 | 47-9+1-80) similar 
Mean Duration of mp | 7 ‘Piyear we 
toms (yrs) 7-140-78 | 6840-75 | 6-940-91 | 7°640-90 | 6-7 +0-92| 7-9 40-97] 5:-740-94 | 8-241°28D of the 
"Acute 9 | s 6 | 6 5 3 5 | 3 BB years 

Type of Onset es — - : 
Non-acute 0 | 42 32 | 33 31 31 24 21 Not 
Mean Member of AGected | | | | F that, 
Joints .. | 20-542-0 | 18-041-8 | 19-842-28 | 17-041-85 ]19-2 42-40) 17-1 42-30] 15-741-71 | 19-2429 F groups 
Mean Erythrocyte Sedimen- | | ais survey 
tation Rate (mm./hr », Shows 
Westergren) --| 40-243-8 | 35-843-5 | 37-244-2 | 36-444-1 |38-3 44-44 / 36-2 +4:46] 37-45-29 | 34-2443) “sod 
Mean Hb (g. per cent.) 12-60-22 | 12-8+0-19 12-50-22 | 12-540-27 ]12-4 +0-27| 12-540-30 | 12-440-29 | 12-440-H as 























AS de 


Cport 
When 
SOme 


f the 

the 
> and 
Iding 
tart): 
Were 
isone 
year: 
dirin) 


id be 
Dirin, 
d by 


Onl) 


Nsive 
it the 
4rison 
1 the 
Oups 
n the 
d on 
and 


cond 
arity 
ning 





EMPIRE RHEUMATISM COUNCIL 












































TABLE IV 
SIMILARITY OF TWO TREATMENT GROUPS AT BEGINNING OF TRIAL 
INITIAL GRADING BY FMPLOYMENT AND FUNCTION 
Functional Capacity 
Employment Status - ———_—_—___—_—__—- - —— 
Patients Compared Physician’s Estimate Patient’s Own Estimate 
Grade Cortisone Aspirin Grade Cortisone | Aspirin Py geo Cortisone Aspirin 
I (Fit) 5 8 1 (Best) 2 4 100 1 1 
(A) I 24 21 2 31 33 75 10 18 
All Entrants lil 14 15 3 14 10 50 25 23 
IV (Unfit) 6 6 4 (Worst) z 3 25 12 6 
1 1 2 
Total 49 50 Total .. 49 50 Total 49 50 
Mean Grade* 2:4 2°4 2°3 2:3 (49 per cent.) | (60 per cent.) 
(B) I (Fit) 5 6 1 (Best) F 2 100 | 1 
Excluding Cases II 18 17 2 25 27 75 9 14 
withdrawn during the Ill 10 12 3 9 8 50 18 18 
First Year IV (Unfit) 5 4 4 (Worst) 2 Zz 25 g 
1 1 1 
Total 38 39 Total .. 38 39 Total .. 38 39 
Mean Grade* 2:4 2°4 2:3 3 (50 per cent.) | (56 per cent.) 
(C) I (Fit) 4 5 1 (Best) 2 | 100 1 — 
Excluding Cases Il 18 15 2 23 24 75 8 13 
withdrawn during the Ill 9 10 3 y 7 50 17 15 
First Two Years IV (Unfit) 5 4 4 (Worst) z 2 25 9 5 
1 1 1 
Total 36 34 Total . 36 34 Total 36 34 
Mean Grade* 2:4 2°4 2:3 2:3 (49 per cent.) | (54 per cent.) 
(D) I (Fit) 4 5 1 (Best) 2 1 100 1 — 
Excluding Cases II 16 9 2 19 16 75 ti 10 
withdrawn during the Ill 6 6 3 7 5 50 14 10 
First Three Years IV (Unfit) 3 4 4 (Worst) 1 2 25 7 3 
1 -- 1 
Total me 29 24 Total .. 29 24 Total .. 29 24 
Mean Grade* 2:3 2°4 22 2°3 (52 percent.) (55 per cent.) 











' 


rin | 





of the trial also holds good even when tested on the 

sstill smaller groups of seventy and 53 who com- 

pleted 2 years and 3 years respectively in the trial. 
Tables III and IV (Sections C and D) summarize 


Bunis evidence. Just as Section A showed how 
jsimilar were the two treatment groups as they were 


joriginally constituted, and Section B showed their 
similarity when those who withdrew in the first 
year were excluded, so Section D shows the similarity 
of the two groups when all 47 who withdrew in the 
3 years are excluded. 

Not only do Tables III and IV (Section D) show 
that, after excluding the 47 withdrawals, the two 
groups were still alike at the start of this third-year 
survey, but also a comparison with Sections A and B 
shows that the differences between the values of the 
indices arising from the removal of those 47 patients 
were very slight. 


* The use of the term ‘‘Mean” here is unjustifiable but convenient as an index to summarize the distribution. 


(7) Results: Comparison of Progress in the 
Two Treatment Groups 

Employment Status (Table V, overleaf).—In this 
the two groups remained remarkably similar 
throughout the trial. Although Table V shows the 
distributions only at the end of each year of the 
trial—based on the number still left in the trial in 
each year—equal similarity was apparent at 6 and 
18 months. (Records at the middle of the third 
year—at 30 months—were not consistently made.) 
There is no significant difference between the dis- 
tributions of the two groups at any point of time, 
between either group from one assessment to the 
next, or between the first and final assessment. 
This is, however, a rather coarse grading. The 
results of a similar analysis restricted to those 
patients who completed 3 years in the trial were 
the same. 
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TABLE V 


DISTRIBUTION BY EMPLOYMENT STATUS 
(BASED ON NUMBER OF PATIENTS LEFT IN TRIAL IN EACH YEAR) 





























es 
Beginning of Trial End of First Year End of Second Year End of Third Years 
Employment Status (Grade) —— - << —. $$ KK um : 
Cortisone Aspirin | Cortisone | Aspirin Cortisone Aspirin §Cortisone — Agpirip 
Dic oo — cee yay 5 8 7 10 7 | OW : 
II wa ote ve - 24 21 20 17 18 8 16 9 
lll wa ee ‘= ee aan 14 15 9 10 10 13 b 6 
IV (Unfit) = oe “ al 6 6 2 2 1 2 3 2 
Re en. ce ak a. a 50 38 3@ | 6 34 29 4 
“Mean Grade” gt ee 2-4 2-4 2-2 21 | 28 | 22 2-2 








* When patients who completed 3 years were considered alone, a comparable tabulation showed no difference between the two treatmey 


groups at any point of time. 


Functional Capacity (Table VI).—Functional 
capacity, as estimated objectively by the physician 
on the basis of examination and interrogation, 
showed a tendency to improvement in each treat- 
ment group during the first year, but the improve- 
ment was without statistical significance. No 
similar tendency was apparent in the second year, 
and little further change was apparent in either 
group at the end of the third year. So again there 
was no significant difference between the distribu- 
tion of the treatment groups at any point of time, 
nor between either group from one assessment to 
the next, nor between the initial and any subsequent 
assessment for either group. 

The middle section of Table VI shows that more 
patients were up-graded than down-graded in both 


TABLE VI 


DISTRIBUTION ACCORDING TO FUNCTIONAL CAPACITY (PHYSICIAN’S ESTIMATE) AT BEGINNING, 
END OF FIRST YEAR, END OF SECOND YEAR, AND END OF THIRD YEAR 
(NUMBER UP-GRADED AND DOWN-GRADED IN EACH PERIOD) 
(BASED ON NUMBER OF PATIENTS LEFT IN TRIAL IN EACH YEAR) 


treatment groups in the first year—the majority 
(61 per cent. of those who completed the first year 
in each group) showing no change. 

During the second year, the functional status oj 
a high proportion of those who completed 2 years 
72 per cent. on cortisone and 85 per cent. on aspirin 
—remained as it was at the end of the first year 
During the third year the functional status of 75 pe 
cent. of each treatment group remained as it had 
been at the end of the second year. Over the whok 
of the 3-year period, eight on cortisone and sever 
on aspirin were up-graded; four on cortisone an( 
three on aspirin were down-graded, and seventeen 
on cortisone and fourteen on aspirin remained in 
the same grade as at the start of the trial. It may 
be of interest to add that, of the eleven on cortison 





Beginning of Trial 


End of First Year End of Second Year End of Third Year* 





Functional Capacity 





Cortisone | Aspirin | Cortisone| Aspirin | Cortisone Aspirin Cortisone | Aspirin 




















1 (Best) we “a gid he wel 2 4 6 5 6 5 4 3 
2 ea * sh re at vd 31 33 23 26 22 19 17 15 
3 ts ea — an wa 14 10 9 8 7 9 & 5 
4 (Worst) ee we i ea rae 2 3 — — l 1 I 
Se ee ee eee a” 50 38 39 % | 29 24 
“Mean Grade” io eae 2-3 2-3 2-1 2-1 23 | 22 21 | 22 
Re-grading First Year Second Year Third Year a 
Up-grading... ie oe ea a 11 10 1 2 3 8 in 
Down-grading . . a a os a 4 5 | 4 5 3 4 3 
No Change... - aie os — 23 24 26 29 22 18 17 14 
Losses .. ie a os a --| 11 11 2 | 5 7 10 20 26 
“Actual” as 2 of ‘‘Possible’”’ First Year Senedd Wear Third Year — 3-Year 
| eriod 
es ir 24 13 3 7 1 22 22 
Down-grading . . = ee re os 6 7 7 7 9 7 10 


} 





* When patients who completed 3 years were considered alone, a comparable tabulation showed no difference between the two treatment 


groups at any point of time. 
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and ten on aspirin who were up-graded in the first group five grades, 6 per cent. and 7 per cent. of 
year, six and four respectively were still on their their respective possible scores. 


new grade or had improved still further (by the Calculations on a similar basis for the second and 
—.} functional status index) at the end of the trial. third years and over the whole of the 3-year period 
‘ear® The lowest section of Table VI takes into account showed only non-significant differences between 
im | the amount of up-grading and down-grading which _ the two groups. 
. was possible for each group of patients. This was The results in this section were unchanged when 
9 done by expressing the amount of change which _ the analysis of functional status was repeated on only 
; actually occurred as a percentage of that which those patients who completed the 3 years. 


was possible. To illustrate the method, consider 

the initial grading of the 38 patients on cortisone Subjective Well-being (Table VII).—As judged sub- 
*! F who completed the first year (not shown in the  jectively by the patient, well-being shows a similar 
“=F Table). Two were Grade I and could not therefore but more marked tendency to improvement in the 
be up-graded at all. Twenty-five were Grade II first year of the survey. This improved state was 
and could each have moved up one grade (25), nine reached by the end of the first 6 months, as shown 
Orly F were Grade IIIf and could each have moved up _ in the previous report, and was maintained to the 
year two grades (18), two were Grade IV and could end of the year. In the cortisone group this degree 
each have moved up three grades (6). Thus the of improvement was maintained to the end of the 
IS fF total possible score for up-grading in the first year third year, but in the aspirin group there was some 
'S—F of the trial for the cortisone group was 25+18+6_— slight deterioration. In other words, both groups 
pirin 49. As it happened, the possible score in the show a change in distribution (statistically signi- 
eal. aspirin group was also 49. Both groups actually  ficant) indicating that many felt better at the end 
PF improved twelve grades each, i.e. 24 per cent. of of the first year. Only in the cortisone group are 
half) their possible scores. the distributions at the end of the second and third 
hok Similarly, the possible down-grading score in the years significantly different from the distribution 
even first year was 65 for the cortisone group and 68 at the start. This can also be seen from the middle 
ane for the aspirin group. In the event the cortisone section of Table VII which shows that, whereas 25 


a group deteriorated four grades and the aspirin of the cortisone group and eighteen of the aspirin 
In 
ma) TABLE VII 
ae 

— DISTRIBUTION ACCORDING TO FUNCTIONAL CAPACITY (PATIENT’S OWN ESTIMATE) AT BEGINNING, 

END OF FIRST YEAR, END OF SECOND YEAR, AND END OF THIRD YEAR 
(NUMBER UP-GRADED AND DOWN-GRADED IN EACH PERIOD) 
(BASED ON NUMBER OF PATIENTS LEFT IN TRIAL IN EACH YEAR) 















































Beginning of Trial End of First Year End of Second Year End of Third Year* 
Functional Capacity = - 3 —— 
(per cent. well) Cortisone Aspirin Cortisone, Aspirin Cortisone| Aspirin Cortisone | Aspirin 

car* Bs eee ae, a ae ean | “_ , = f a | os 7 3 

75 ee ae y oa a a 10 18 20 23 12 13 12 9 
irin 50 ae a on nes = 25 23 12 10 12 4 8 

25 i2 6 1 2 4 2 4 2 
3 i af 4 + am ea 1 2 - ~_ ~ _— — — 
5 Not Known .. i iim ae ae -- _ _ — 2 2 
5 —_— cubis a a 7 — "= — 
I Total .. a oe ae ne a 49 50 38 39 36 34 29 24 
4 “Mean” Grade (per cent.) .. in => 49 60 69 S 69 § 67S 65 70S 65 
22 Re-grading First Year Second Year Third Year rete oad 
ar om CS a ee eae Se he ee oe a 

Up-grading ie 25 18 6 4 4 2 18 10 

Down-grading . . mS - oa et 3 4 8 10 7 3 4 3 
7 No Change... Aa a wa * 10 17 22 20 16 17 5 9 
3 Not Stated a ne ~ a = _ — — — 2 2 2 2 
4 Losses .. _ e nh na aa 11 11 2 3 7 10 20 26 
1) -_— ————— — — —_ —— — — 
_ - Actual”’ as oes of ‘*Possible Binet Voor — fo Third Year Se 

Upgrading .. ..  .. .. ss) s 42—é‘$]#;/aSws*«SSC*«~<CYSC(<«si‘«‘C 10 2 6 45 26 

) Down-grading . . ae = ‘K i 4 5 9 il 10 5 8 6 





* When patients who completed 3 years were considered alone, a comparable tabulation showed no difference between the two treatment 
menif groups at any point of time. a ; ge? 
“S” indicates a statistically significant difference as compared with the initial distribution. 
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TABLE VIII 


MEAN NUMBER OF JOINTS AFFECTED PER PERSON AT BEGINNING, END OF FIRST YEAR, 


END OF SECOND YEAR, AND END OF THIRD YEAR 
(BASED ON NUMBER OF PATIENTS LEFT IN TRIAL IN EACH YEAR) 














a 
Cortisone Aspirin 
Time of Examination ; = : —— 
No. o 0. 0 = 
Patients Mean +S.E. Patients Mean +S.| 
BeginningofTrial.. .. ..  .. .. 49 20-542-0 50 | 18-O41-8 
End of First Year .. oa ms o ee 38 11-2+1-9(S) 39 9-3+4+2-3(S) 
End of Second Year a ~ Ba he 36 13-1+1-9(S) 34 10-0+1-7(S) 
End of Third Year* as a6 os eel 29 10-2+1-5(S) 24 10-2+1-6(S) 
* A comparable tabulation, based on only those who completed 3 years, gave very similar results. 
“S” indicates a statistically significant reduction in the mean number of joints affected compared with the initial figure. 
group were up-graded by the end of the first year, Number of Joints Affected (Table VIII).—The mean 


only small numbers (six on cortisone and four 
on aspirin) were up-graded in the second year, and 
still fewer (four on cortisone and two on aspirin) 
were up-graded in the third year. Of the 29 on 
cortisone and 24 on aspirin who completed the trial, 
eighteen of the former and only ten of the latter said 
that they felt better at the end of the third year 
than they had felt at the start. It may be added that, 
of the 25 on cortisone and eighteen on aspirin who 
were up-graded in the first year, thirteen (52 per 
cent. of the former and only eight (32 per cent. )of 
the latter were still in their new grade or a higher 
one at the end of the third year. 

Thus, both treatment groups behaved very 
similarly, and, apart from the fact that the aspirin 
group failed to maintain the subjective improvement 
noted in the first year, there is little difference 
between them either in distribution or in change of 
grade, whether considered absolutely or (bottom 
section of Table VII) as a percentage of possible 
change. 

Precisely similar results were again reached when 
this analysis of the patients’ estimate of improvement 
was restricted to those who had completed 3 years 
in the trial. 


number of joints affected per patient in each treat. 
ment group at the beginning of the survey, js 
compared with the mean number affected per 
patient at the end of each subsequent year 
assessed clinically not radiologically—out of the 
68 joints listed individually. A small but similar 
amount of improvement occurred in both groups in 
the first year of treatment, which reached signi- 
ficance level. The earlier report showed that most 
of this improvement occurred in the first 6 months 
of treatment. During the second and third years 
no significant change could be demonstrated in the 
mean number of joints affected per patient, so that 
for each group the mean value at the end of every 
year is lower than the mean value at the start. 
Neither initially nor at any subsequent assessment 
was there any significant difference between the 
treatment groups as regards the mean number of 
joints affected per patient. 
Where the analysis was repeated on only those 
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patients who had completed 3 years, the results 
were very similar. 


Erythrocyte Sedimentation Rate (mm./hr Wester- 
gren) (Table IX).—There was no significant differ- 
ence between the two treatment groups as regards 


TABLE IX 


ERYTHROCYTE SEDIMENTATION RATE LEVELS AT BEGINNING, END OF FIRST YEAR, 
END OF SECOND YEAR, AND END OF THIRD YEAR 


(BASED ON NUMBER OF PATIENTS LEFT IN TRIAL IN EACH YEAR) 





signifi 
aspirit 
year t 


mend o 
© group 


| 











Cortisone Aspirin 
Time of Examination = : SS Sa 
0. O No. of » os 
Patients Mean+S.E. Patients Mean+S.E. 
Beginning of Trial .. es _ 5 ca 49 40-2+3°8 50 35-84 3- 5 - 
End of First Year .. i an ‘e Ja 38 23-4+42:-9 (S) 39 24-3+3-2(S) 
End of Second Year ms - Si ne 36 23-9+3-0(S) 34 29°4+3°-1 
End of Third Year* Po rm ea -+| 29 30-9+5:1 24 30-04+3°5 





* A comparable tabulation, based on only those who completed 3 years, gave very similar results. 
“S” indicates a statistically significant reduction in the mean E.S.R. compared with the initial value. 
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/ the mean erythrocyte sedimentation rate at the 


‘the average erythrocyte sedimentation 
» successive monthly intervals from the start of treat- 


| gradually rose again. 


start and at the end of each subsequent year. Both 
groups showed improvement in the course of the 
first year, but no real additional improvement gn 
be demonstrated in the second year. Indeed, 

the aspirin group in the second year and in oe 
cortisone group in the third year, some slight 
retrogression is suggested by the figures, not 
sufficient to make the differences between the two 
groups statistically significant, but sufficient to 


' reduce the difference between the initial mean value 


and the third year mean value in both groups to 
below significance level. These results were un- 
altered when restricted to those who completed 
3 years. 

The earlier report included a diagram presenting 
rates at 


ment, and noted that in patients on cortisone the 
level declined markedly in the first 2 months and 
(This is in accordance with the 
observations made by other workers.) No such 
fall in the first and second months was apparent for 
the aspirin group which in the aggregate presented a 
more gradual decline over the first year. 

No monthly variation similar to that noted above 


j could be demonstrated in regard to other indices, 


S viz. 


functional activity and haemoglobin levels, 
and absence of data precluded a similar interval 


j analysis in the second and third years. 


Haemoglobin Level (Table X).—Both treatment 


| groups had similar low average levels initially (12-4 





2 aR Ri Ml 


and 12-5 g. per cent. respectively). By the end of 


ithe first year these had been increased to 13-3 g. 
iper cent. 


in the cortisone group—a statistically 
significant increase—and to 13-1 g. per cent. in the 
aspirin group—not significant. During the second 
year the levels in both groups fell again. At the 
end of the third year the average for the cortisone 
group was still low (12-6 g. per cent.), but the 
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aspirin group again showed a significant increase 
from the initial value (to 13-5 g. per cent.). Similar 
values were obtained by repeating the tabulation 
for only those patients who completed the 3 years. 


X-Ray Findings (Tables XI and XII, overleaf).— 
Insufficient x-rays were available for comparison of 
the changes over the 3-year period (26 of the corti- 
sone group and 12 of the aspirin group). The 
analysis is therefore confined to the changes seen 
over the first 2 years. 

The assessment of radiological change was again 
confined to the hands and wrists for reasons given 
in the first report, and the same division of 44 radio- 
graphic joints was used. Of seventy patients who 
completed the 2 years in the trial, x-ray films of the 
hands were available initially and at approximately 
24 months after treatment for 48 (26 on cortisone 
and 22 on aspirin). 

These 48 patients showed no significant difference 
at the start of the trial in respect of any of the 
factors listed in Tables III and IV, neither could any 
significant difference (in respect of these same factors) 
be established between these residual groups and 
either the original group of 99 or the group of seventy 
patients who completed 2 years in the trial. Thus, 
there is no evidence that the absence of x-ray films 
in respect of certain patients invalidates radiological 
comparison of the two treatment groups over the 
2-year period. 

Change was measured over the whole 2-year 
period and the films at the start and at the 2-year 
mark were compared in the same way as before, 
using the measurement of defined change in a few 
radiological signs (joint narrowing, surface erosions, 
pocketed and enclosed erosions, periosteal reactions, 
and subluxation) as the basis of the scoring system. 
A subdivision of slight change and marked change 
was made for the two types of erosion. The 
radiologist was unaware of the individual’s treat- 
ment group at the time of reading the films. 


TABLE X 


AVERAGE HAEMOGLOBIN LEVELS AT BEGINNING, END OF FIRST YEAR, 
END OF SECOND YEAR, AND END OF THIRD YEAR 
(BASED ON NUMBER OF PATIENTS LEFT IN TRIAL IN EACH YEAR) 





Time of Examination 





No. of 
Patients 
Beginning of Trial . a 7 4 a 49 
E nd of First Year .. a ae as ae 38 
End of Second Year ‘ st a — 36 
End of Third Year* a Si = - 29 








Cortisone Aspirin 
Mean+S.E. aS Mean-+S.E. 

12-6 40-22 50 12-8+0-19 
13-3+0-15(S) 39 13-1+0-20 
12-8+0-30 34 12°4+0-34 
12-6+0-32 24 13-5+0-32(S) 





. A comparable tabulation, based on only those who completed 3 years, gave very similar results. 
S” indicates a statistically significant reduction in the mean haemoglobin levels compared with the initial value. 
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Qualitative Differences in Radiological Pro- 
gression.—The number of joints assessable for each 
radiographic sign varied from patient to patient. 
Except as regards joint narrowing (see below), 
there were in the cortisone group 26 patients with 
1,144 radiographic joints, of which 28 were con- 
sidered unassessable, leaving a total of 1,116; in 
the aspirin group there were 22 patients with 968 
joints, of which 50 were unassessable, leaving a 
total of 918. 

(Since two joints in each wrist were by definition 
not suitable for measurement of joint narrowing, 
the maximum possible number for this sign was 
only forty per patient.) Some patients had nar- 
rowed joints in the initial film and these by definition 
could not progress (this does not apply to the other 
radiographic signs). Hence, in many patients, the 
joints assessable and the joints capable of narrowing 
were very different. In only 827 joints in the corti- 
sone group, and in only 641 in the aspirin group, 
would narrowing have been possible. 

Because of these differences, the number of joints 
showing any specific radiographic sign was expressed 
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for each patient as a percentage of the possibj 
joints in which that specific sign could cppeq 
The means of these series of indices are show 
in Table XI. 

It will be seen that, in the cortisone group, the 
average per patient was 5-5 per cent. of joinj 
capable of narrowing. In the aspirin group thi 
average was higher (9-5 per cent.), but on thes 
numbers (because of the great variability in the 
percentages around the means) the difference is no 
significant. 

Similarly, with regard to the other signs, the inde 
in each case was higher in the aspirin group, but no 
real difference could be demonstrated statistically, 


The high ratio of marked change to slight chang f 


in both types of erosion implies that the standard 
laid down originally have not proved adequate t 
make this distinction over a 2-year period. If any 


ee 





change occurs, few surface erosions increase les | 


than 2 mm. and few pocketed erosions less thap 
1 mm. in a 2-year interval. 

Subluxation was recorded in only three patients 
(one on cortisone and two on aspirin). 


TABLE XI 
X-RAY RESULTS 





Change over 2 Years (per cent.) 





Radiographic Sign — 


Frequency ¢ of f Specified Sign as a Percentage of Possible 
Joints in a which that Sign could Appear 








26 Patients on 


22 Patients on 


























Cortisone Aspirin 
—— — —~ Difference +S. 
Mean per Patient S.D. Mean per r Patient S.D. 
Joint Narrowing -541-°5 7-4 9:5 } 2 7 12-5 4:043-0 
Surface Erosions Slight Change 1-0+0°3 1-7 2:0+0°5 2:3 1-0+0-¢ 
Marked Change 8-142-0 10-4 11-142-5 11-8 3-0+3-2 
Pocketed and Enclosed | Slight Change AP 0-8+0-3 1-4 1-0+0-4 1-7 0-:2+0°5 
Erosions Marked Change .. sy 4:2+1-4 6:9 3-8+1-3 5-9 0:4+41-9 
TABLE XII 


SCORE OF X-RAY PROGRESSION IN HANDS DURING FIRST TWO YEARS OF TREATMENT 
IN 26 PATIENTS ON CORTISONE AND 22 ON ASPIRIN 




















Cortisone Aspirin 
Score <a Difference +S.E. 
Mean +S.E. Mean-+S.E. 
Possible 115+2°8 M124 +-3-2 3+4:-2 
Actual ‘ 15+2-6 2143-8 6+4:°6 
Actual as Percentage of Possible. 13%+2°4 18%+3-1 5%4+3°9 
| Joints not Initially Affected 29+1°8 2842-1 142-7 
New Joints | Number of Such Joints which Later 
Radiologically became Involved ; 3+0-7 6+1-2 3+1:°4 
Involved | —— 
| Percentage of Possible Joints samme 
Affected ; 10:2*+2°2% 17-7*+4:-6% 7°544°3% 





* Mean of individual values for each patient. 
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Quantitative Differences in Radiological Pro- 


| gression —The arbitrary method of scoring pro- 


gression was used, giving equal weight to each joint 
as detailed in the previous report. Any deteriora- 
tion of the 44 joints considered in any individual 
could score two points—a possible score of 88 per 
patient. A joint scored one point if only slight 
changes had occurred, but if one or more marked 
changes were recorded for it, two points were given. 
Joints not affected initially scored an additional 
point if they became affected, so that the total 
possible score varied according to the number of 
joints initially affected, the maximum possible score 
(no joints initially affected) being 132. Allowance 
was made for joints which were initially so damaged 
that further progression was impossible (this 
reduced the possible score), but it was not possible 
to discriminate joints which were originally so 
damaged that they could only “‘deteriorate’’ and 
not “markedly deteriorate”’. 

The method of scoring took no account of radio- 
logical improvement and little direct attention was 
paid to this possibility when the radiographs were 
inspected. However, in two patients, both in the 
cortisone group, improvement was striking. 

Table XII shows that the cortisone group could 
make an average possible score of three points 
more than the aspirin group. Thus the two groups 
were similar as regards severity of the disease— 
judged by x rays of joints of the hands. The mean 
score for radiological deterioration was 15 in the 
cortisone group and 21 in the aspirin group—scores 
equivalent to 13 per cent. and 18 per cent. of the 
possible scores, not a significant difference. Table 
XII also shows that on the average 29 new joints 
in the two hands of the average patient on cortisone 
could have become affected, and a very similar 
number (28) in the average patient on aspirin, 
i.e. it was possible for the disease to spread to an 
equal number of new joints in each group. In the 
event, it spread to an average of three per patient 
On cortisone and six per patient on aspirin, a differ- 


} ence which is significant at the 5 per cent. level. 


Expressing the actual joints newly affected as a 
percentage of the possible number (for each patient 
individually) and calculating means, in the cortisone 
group the disease spread to 10 per cent. of the 
possible joints and in the aspirin group to 18 per 
cent., the difference not quite reaching the 5 per 
cent. level of significance. 


(8) Discussion 


The continuance of this trial for a further 2 years 
has therefore shown no marked differences between 


287 


the two groups. Slightly more were withdrawn 
from the cortisone group for reasons of toxicity or 
deterioration than from the aspirin group. Rather 
more were withdrawn from the aspirin group than 
from the cortisone group because they failed to 
attend. In those remaining in the trial there was 
no difference between the two groups over this 
period of 3 years in employment status, or in func- 
tional status as judged by the physician on an 
objective basis. The subjective judgment of well- 
being, which had improved in both groups during 
the first year, was maintained in the cortisone group 
to the end of the third year, but some slight deteriora- 
tion occurred in the aspirin group over the latter 
period. There was, however, little difference in 
distribution or in change of grade. There was a 
similar decrease in the number of joints affected in 
both groups over the 3-year period. Apart from 
the temporary initial fall in erythrocyte sedimen- 
tation rate, which was noticed previously in the first 
2 months on cortisone but was absent at the end 
of the first year, there was no difference between 
the two groups in this respect in the second or third 
years. The haemoglobin level was slightly in- 
creased in the cortisone group at the end of the first 
year, but this was not maintained; the level rose 
slightly in the aspirin group by the end of the third 
year, but not in the cortisone group. 

Analysis of changes in x-ray appearances of the 
hand and wrist show that both groups were similar 
initially, that both showed comparable worsening, 
and that a comparable number of new joints became 
affected during the first year. By the end of the 
second year further deterioration had occurred in 
both groups, slightly more in the aspirin than in 
the cortisone group, but reaching significant levels 
in only one out of several different methods of 
scoring. At the third year there were not sufficient 
films available for valid comparison, but there was 
no difference between the groups in those still 
available for study. 

These results show that the tendencies deduced 
for the first year of treatment have been continued 
during the second and third years. This was also 
shown in a study of the somewhat similar controlled 
trial of early cases conducted by the Medical 
Research Council and Nuffield Foundation (1955). 


(9) Summary 


A multicentre controlled therapeutic trial com- 
paring cortisone and aspirin in the long-term treat- 
ment of rheumatoid arthritis over a period of 3 years 
has been completed. The results obtained by com- 
parison of the two treated groups at the end of one 
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year (Empire Rheumatism Council, 1955) showed 
little difference between the two treatments, and this 
same conclusion is reached from a comparison of 
the two groups at the end of the second and third 
years from the start of treatment. Although fewer 
patients remained for comparison (due to death, 
withdrawal because of toxicity, non-attendance, or 
change to some other form of treatment), these 
withdrawals affected both groups equally and did 
not appear to bias the results. 


It is concluded that the effect of this dosage of 
cortisone acetate in the treatment of rheumatoid 
arthritis is similar in almost all respects to that of 
aspirin; little advantage is shown by either drug at 
the end of the first, second, or third year in 
regard to any of the functional tests. Subjective 
well-being was slightly better maintained in the 
cortisone group than in the aspirin group. Haemo- 
globin levels showed transient improvement at 
the end of the first year in the cortisone group and 
at the end of the third year in the aspirin group. 
Both groups showed radiological deterioration; this 
was more marked at the end of the second year in the 
aspirin group, but the difference did not reach signi- 
ficance levels. In all other respects, both groups 
showed improvement at the 3-yearly assessment 
compared with the condition at the start of the 
trial. 


The following Centres took part in the Trial and the 
thanks of the Committee are due to their colleagues, both 
listed and unlisted, at the various centres who assisted 
in the work: 


(1) Arthur Stanley Institute, Middlesex Hospital, 
London 


O. Savage, J. H. Glyn 


General Infirmary, Leeds 
R. E. Tunbridge 


Northern General Hospital, Edinburgh 
J. J. R. Duthie, J. D. E. Knox 


(4) Postgraduate Medical School of London, Hammer- 
smith Hospital, London 
E. G. L. Bywaters, Barbara Ansell, G. R. 
Fearnley, A. Aranoff 


(2) 
(3) 


(5) Royal Free Hospital, London 


E. T. D. Fletcher, J. H. Jacobs, Evelyn Hess 


Royal National Hospital for Rheumatic Diseases, 
Bath 
G. D. Kersley, L. Mandel 


Sheffield Centre for the Investigation and Treat- 
ment of Rheumatic Diseases 
H. F. West, Margaret Fisher 


West London Hospital 
W. S. C. Copeman, O. Savage, Mary Joule 


(6) 


(7) 


(8) 
(9) 


Westminster Hospital, London 
F. Dudley Hart, J. Golding, D. Burley 
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Messrs. Merck and Co. Inc. kindly supplied mich of 
the cortisone acetate, and the Committee expresses jts 
gratitude to them for this. 

Dr. E. Lewis-Faning was responsible for the statistica| 


analyses and Dr. Ifor Williams for designing the x-ray 
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Essai comparé et contrélé, dans plusieurs Centres, de 

l’acétate de cortisone et de l’acide acétyl-salicylique, dans 

le traitement a long terme de l’arthrite rhumatismale. 
Résultats de trois ans de traitement 


RESUME 

On vient de terminer un essai thérapeutique contréle, 
dans plusieurs Centres, comparant la cortisone e 
l’aspirine dans le traitement a long terme de l’arthrite 
rhumatismale; la période de traitement fut de 3 ans. Les 
résultats de traitement des deux groupes compares al 
bout d’un an (publiés déja dans ce journal, 1955, 14, 353) 
ont montré qu’il y avait peu de différence entre les deux 
traitements, et on arrive 4 la méme conclusion en com- 
parant les deux groupes au bout de deux et de trois ans 
Bien que le nombre de malades pour comparer devint plus 
petit (en raison de mort, abandon a cause de toxiciteé ou 
absences, ou bien change de traitement), ces abandons 
affectent les deux groupes de la méme maniére et ne 
semblent pas influencer les résultats. 

On conclut que l’effet de l’acétate de cortisone en doses 
indiquées ci-dessus dans le traitement de l’arthrite 
rhumatismale est similaire de presque tous les points de 
vue a celui de l’aspirine; qu’aucune des deux substances 
ne s’est montrée supérieure a l'autre au bout de la 
premiére, deuxiéme ou troisitme année en aucun des 
tests de la fonction. Le bien-étre subjectif se maintenait 
un peu mieux dans le groupe a la cortisone. II y avail 
une amélioration passagére des taux d’hémoglobine au 
bout d’un an dans le groupe a la cortisone et au bout de 
trois ans dans le groupe a l’aspirine. On nota une 
détérioration radiologique dans les deux groupes, plus 
marquée au bout de la deuxiéme année dans le groupe 4 
laspirine, mais cette différence n’a jamais atteint un 
niveau significatif. _De tous les autres points de vue, il y 
avait une amélioration dans les deux groupes a |’évalua- 
tion triennale en comparaison avec |’état des malades au 
début de l’essai. 


Investigacion controlada en varios Centros del acetato de 

cortisona y del acido acetil-salicilico comparados en el 

tratamiento de termino largo de la artritis reumatoide. 
Resultados de tres afios de tratamiento. 


SUMARIO 
Se llev6 a cabo una investigacion terapéutica controla- 
da, de tres afios de duracién, en varios Centros, com- 
parando la cortisona y la aspirina en el tratamiento de 
termino largo de la artritis reumatoide. Los resultados 


de tratamiento de ambos grupos comparados al cabo de 
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un aio (publicados en este periddico, 1955, 14, 353) 
revelaron poca diferencia entre los dos tratamientos; 
ahora se llega a la misma conclusién al comparar estos 
grupos al cabo de dos y de tres afios. Aunque menos 
enfermos quedaron para comparar (debido a muertes, 
abandonos por razones de toxicidad, ausencias 0 cambios 
de tratamiento), estos abandonos afectan ambos grupos 
de manera igual y no parecen prejuiciar los resultados. 
Se concluye que el efecto del acetato de cortisona en 
dosis indicadas en el tratamiento de la artritis reumatoide 
es similar, desde casi todos los puntos de vista, al de la 
aspirina; que ninguna de las dos substancias se mostr6 
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superior a la otra al cabo del primer, segundo o tercer 
ano en ninguno de los tests de funcidn. El bienestar 
sujetivo mantuvose algo mejor en el grupo de cortisona. 
Hubo una mejoria transitoria en las cifras de hemo- 
globina al cabo de un ajio en el grupo de cortisona y al 
cabo de tres afios en el grupo de aspirina. Deterioro 
radiolégico fué notado en ambos grupos, mas pronun- 
ciado al cabo del segundo ajfio en el grupo de aspirina, 
pero esta diferencia no alcanzé un grado significativo. 
Por lo demas, en la valoracion trienal, se encontré una 
majoria en ambos grupos en comparaci6n con la con- 
dicién al empiezo de la investigacion. 
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CONTEMPORARY RESEARCH ON THE PATHOLOGY OF 
RHEUMATIC DISEASE REVIEWED IN THE LIGHT OF 10 
YEARS OF CELLULAR PATHOLOGY* 


D. H. COLLINS 
Professor of Pathology, University of Sheffield 


(RECEIVED FOR PUBLICATION JULY 10, 1957) 


Perhaps in no field of human disease, more than 
in the field of rheumatism and connective-tissue 
disorders, have such great technical advances been 
made in methods of biological study. Some of the 
knowledge thus gained and some of the ideas 
suggested are at present difficult to apply directly 
to the clinical problems that face rheumatologists. 
Moreover, some of the newly discovered facts seem 
at first sight to be incompatible with traditional 
pathological teaching. 

These are the reasons that led me on to shape this 
address in the form of a short but broad review of 
what is happening in rheumatism on the pathological 
side, and to attempt, with a historical glance back- 
wards, to put recent work in proper perspective. 


Virchow’s Die Cellularpathologie (1858) 


It is indeed little more than a century since the 
cellular organization of living creatures was observed 
and, in medicine, the concept of the nature and 
mechanism of disease thereupon underwent a great 
revolution. Pathology expanded into the system of 
cellular pathology that still guides our teaching and 
investigations, whereby we believe that all the 
manifestations of disease, whatsoever its cause, are 
the result of vital reactions of the cellular tissues of 
the body or disturbances of cellular functions. 

One hundred years ago Rudolf Virchow, then a 
young professor in Berlin, was laying the foundations 
of pathology as we know it to-day. Early in 1858 
he gave a course of postgraduate lectures with the 
purpose of publicizing all that was then known about 





* Paper delivered at a Plenary Session of the Ninth International 
Congress on Rheumatic Diseases, Toronto, June 24, 1957. 
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the cellular basis of life “out of which also the | 
science of pathology has now to be constructed”, 
The lectures were published in the same year 
in the now famous book Die Cellularpathologi: 
(Virchow, 1858). 

Had Virchow written nothing else, and he was a 
most prolific writer, this book would have marked 
him as among the greatest of the founders of 
modern medical science. It of course contains 
certain errors and false deductions resulting from 
the contemporary limitations of knowledge, but 
most of the principles there enunciated have stood 
firm for a hundred years and remain valid to-day. 

It is therefore appropriate to bring the centenary 
of cellular pathology to the notice of this great | 
international congress of doctors meeting 4,000 © 
miles away from Berlin in another city that in the 
intervening years has itself risen to be a great centre | 
of academic medicine. 

The results of modern and intensive research on 
cell structure and metabolism have not demolished 
the principles of cellular pathology; rather have they 
added new meaning by enabling us to interpret 
static morphology in terms of minutely analysed 
cell dynamics. To-day, for example, we no longer 
need doubt that “cloudy swelling’ of parenchymal 
cells (Virchow’s triibe Schwellung) is a significant 
change not due to artefact. Virchow was quite 
correct in interpreting it as the excessive storage or 
absorption of nutrient substances by stimulated 
cells. We now have evidence that water is some- 
times retained by these cells (Popjak, 1948), together 
with salts and enzymes in the mitochondria 
(Cameron, 1956); in other circumstances the cells 
may appear swollen and granular because of the 
excessive absorption of proteins (Spector, 1954; 
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such investigations and of numerous other researches 
into cellular metabolism and the structure and 
function of parenchymatous organs serve only to 
confirm the doctrines of cellular pathology and to 
extend their sphere of useful application. 


The Intercellular Substances of Connective Tissue 
and Their Dependence upon Living Cells 


In the field of connective-tissue pathology, 
however, it is sometimes harder to be sure of the 
direction in which we are moving, because scientists 
have paid far more attention to the intercellular 


' substances than to the cells. We now possess much 
> very valuable information about the chemical, 
) physico-chemical, and ultramicroscopic structure of 
) matrix and fibres, but we still know too little about 


the relationship between cells and _ intercellular 


substances. 


Much research has gone into the question of 
fibrillogenesis—whether collagen fibres first form 
within the fibroblast, as the older histologists 
claimed, on the surface of the fibroblast (Porter, 
1951; Buck, 1953; Wassermann, 1954), or in matrix 
remote from the fibroblast (Doljanski and Roulet, 


; 1933). That collagen fibres can be formed in vitro 
) (Nageotte, 1927; Jackson, 1953) shows that the 
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physico-chemical circumstances necessary for 
fibrillogenesis can be attained without the actual 
presence of cells. It is, however, surely true, as 
Stearns (1940) has shown in her studies of granula- 
tion tissue in the Clark-Sandison chamber, that, in 
the living body, the presence of fibroblasts is 
essential for the production of fibres, even though 
their final elaboration may actually take place 
outside the cell body. In plain language, it is living 
cells, fibroblasts, that set the stage and prepare the 
reagents for the experiment that culminates in the 
generation of the collagen fibre. 

The diffuse matrix or amorphous ground sub- 
stance of connective tissue has been investigated as 
extensively as the fibrous elements, and perhaps, 
from the pathologist’s point of view, more profitably. 
From the complexities of mucopolysaccharide 
chemistry the fact now emerges that there is a 
measure of uniformity of composition within certain 


| tissues (Meyer, Davidson, Linker, and Hoffman, 


1956). Mucopolysaccharides are exceedingly im- 
portant substances because they are endowed with 
physico-chemical properties that enable them to 
perform biological functions of a far greater range 
than those merely of cement or ground substances. 
They are viscous in the joint cavity and resilient in 
cartilage. Hyaluronic acid is hydrophilic (Meyer 
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and Rapport, 1951), and the sulphated poly- 
saccharides are capable of functioning as ion 
exchange substances (Boyd and Neuman, 1951). 
On account of these properties the mucopoly- 
saccharide ground substance serves as ‘‘a selective 
and controlled barrier’ (Dorfman, 1954) between 
the circulating blood and the cells. Mucopoly- 
saccharides are concerned in the formation of 
collagen fibres (Meyer, 1947; Curran, 1953), and, 
less certainly perhaps (Hass, 1956), in calcification. 
With these “acellular functions” of ground sub- 
stance in mind, we may also reflect for a moment on 
the recently proven property of bone-salt crystals to 
effect mineral exchanges, rapidly and to an important 
degree, by surface action, a property that seems to 
be independent of cellular control (Engfeldt and 
Hjertquist, 1954; McLean and Urist, 1955). 

It cannot therefore be so strictly true, as was 
earlier thought, that every biological activity in the 
body is mediated by the cells, and in the connective 
tissues there is a far from negligible degree of spon- 
taneous physico-chemical interaction between the 
inter-cellular substances and their environment. 

Nevertheless, life resides in the cells; it is only 
they that respire and die. Karl Meyer (1957) has 
written: 


**. . it would be most useful to consider the whole of the 
connective tissues as a highly integrated organ, in 
quantity the largest in the mammalian body, whose 
maintenance and function depend on cellular metabolism 
to the same extent as any other organ.” 


In the connective tissues, as much as elsewhere, 
pathological lesions are the result of cellular 
reaction, involving their proliferation or degener- 
ation or an alteration in their function. 

Virchow had many interesting, but now forgotten, 
things to say about the organization of connective 
tissues that are very pertinent to our present-day 
studies. He introduced the idea of “‘cell-territories” 
(Zellenterritorien): 


‘“‘we find in the organization of animals a peculiarity 
scarcely ever to be seen in vegetables, namely, the 
development of large masses of intercellular substance.” 


This, he concludes is “dependent in a certain 
definite manner upon the cells’’ (Virchow, 1858, 
trans. 1860). 

Virchow’s picture of “‘nutritive juices” being 
conveyed around the connective tissues by an 
anastomosing network of cellular tubes is obviously 
outmoded. Nowadays, we know that the inter- 
cellular substances provide not only structural 
support but a physico-chemical system for the 
carriage and diffusion of metabolites. In this way 
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the cells depend upon the interceliular matrix 
substance—and the matrix depends upon the cells. 

Two cellular sources of the diffuse matrix, which 
we now identify with the mucopolysaccharides, 
have been postulated: the tissue mast-cell (Asboe- 
Hansen, 1950), and the fibroblast (Meyer, 1947; 
Gersh and Catchpole, 1949) or its variants, such as 
the synovial cell, as has been demonstrated in 
tissue culture (Vaubel, 1933) and in metastases 
of synovioma (Meyer, 1947). The mast-cell does 
certainly contain mucopolysaccharide in the form 
of heparin and perhaps in other forms. It is a cell 
that is only distinguishable when functionally 
differentiated; it may well take its origin from the 
same undifferentiated mesenchymal stem-cells as 
the fibroblast (Drennan and Beare, 1954). There 
is now, however, a great body of evidence that the 
connective-tissue mucins are the product of 
connective-tissue cells, but of no one particular type. 
Our own recent observations on fields of intra- 
membranous ossification in man illustrate this 
(Curran and Collins, 1957). 

The formation of membrane bone takes place in 
a field of tissues where there is a proliferation of 
cells having a great capacity for differentiation, and 
where also there is a great increase in muco- 
polysaccharide, much of it is sulphated. Using 
radioactive sulphate as a label, it can be shown by 
autoradiography that mucopolysaccharides are the 
product of living cell bodies; that at least one of the 
components of this very important matrix substance 
has to pass through the body of a living cell. 
Moreover, it is not only the fibroblasts, osteoblasts, 
chondroblasts, or chondrocytes that are thus 
engaged in the manufacture of matrix, but quite 
distinctly the capillary endothelial cell (Curran, 
1957). It is almost certainly erroneous, therefore, 
to suppose that matrix forms, reacts, or even 
degenerates in the living body through intrinsic 
processes alone without the participation or outside 
the influence of the living cells. 


Osteo-Arthritis 

Osteo-arthritis is a case in point. In the main, 
this is a local disease; that is to say that the cycle of 
pathological changes in each joint progresses 
independently of systemic influences or of what is 
happening in other joints (Collins, 1949). All will 
agree that it is a disruption of articular cartilage 
that initiates the progressive structural changes that 
lead in turn to eburnation, osteophytes, remodelling 
of the bone ends, deformity of the joint, and painful 
capsular contractures (Lloyd-Roberts, 1953). 
Moreover, it is apparent that a uniform pattern of 
pathological changes succeeds the primary lesion 


of articular cartilage whether this is caused b acy 
or by chronic trauma or by the processes of igeing 
Pathological research into osteo-arthritis is. ther. 
fore, quite rightly largely directed upon the initia 
changes in the cartilage, but the influences of ageing 
and trauma must not be studied only in the |ibrilla; 
and other intercellular substances; they must by 
sought also, and perhaps primarily, in the cells 
chondroblasts and chondrocytes. Current studies 
in my own department show a disturbed sulphate 
utilization by chondrocytes in certain areas of osteo. 
arthritic cartilage, and other functions of these cells 
might profitably be studied. 


I propose now to leave this aspect of pathology 
the relationship between the cells and matrix of 
connective-tissues—and to turn to another matter: 
namely, the extent to which histopathology can be 
relied upon in the identification and diagnosis of 
rheumatoid arthritis and what can be properly 
deduced from _ histopathological studies about 
causes. 


Rheumatoid Arthritis 


The pathological features of rheumatoid arthritis 
have now been so adequately described that it is 
possible to define the disease in pathological terms 
if we take a broad enough view (Collins, 1957). 

There is no single histopathological change that 
will identify rheumatoid arthritis. 

The most constant and characteristic lesion is the 
chronic proliferative synovitis. Also characteristic 


changes within the rheumatoid joint, the sub- 
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cutaneous nodules, and, much less readily available, | 


nodules of similar form that sometimes appear in 
the fibrous structure of viscera, for example, in the 
heart (Baggenstoss and Rosenberg, 1944; Sokoloff, 
1953), lungs (Sinclair and Cruickshank, 1956; 
Ellman, 1956), sclera (Goar and Smith, 1952), or 
dura mater (Maher, 1954). Other less character- 
istic and inconstantly associated lesions are lymphoid 
foci in somatic tissues, lymphadenopathy, and such 
general inflammatory processes as arteritis, peri- 
carditis, and dermatitis. 

There is a certain pattern of granulomatous tissue 
reaction in the joints and in the nodules that is 
characteristic of, but not specific to, rheumatoid 
arthritis. In these lesions the granulomatous 
reaction is seen to be composed of: 


(a) Proliferation of vascular and connective: 
tissue cells; 
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(b) Local accumulation of lymphocytes, plasma 
cells, and leucocytes; 





(c) Necrosis; 

(d) Exudate, often rich in mucopolysaccharides 
that with (c) gives rise to the picture of 
fibrinoid necrosis. 


Even when focal, as in the subcutaneous nodule, 
this histopathological syndrome may be mimicked by 
a few other lesions, notably granuloma annulare, 
‘but when viewed as a whole in structure, site, and 
course of development, the subcutaneous nodule is 
one of the most distinctive lesions of the disease. 


The Limitations of Histopathology 


It is the experience of general pathologists that 
) the histological identification of the nature and cause 
of an inflammatory lesion is a much more uncertain 
procedure than is the recognition of most varieties 
‘of neoplasm. The history of cellular pathology 
contains many examples of over-confidence in the 
specificity of histopathological appearances in this 
field that has later proved to have been misjudged. 
The epitheloid-cell tubercle, once thought always to 
indicate tuberculosis, is now known to form as a 
‘response to such unrelated agents as necrotic fat or 
beryllium. 

When we break down our pathological picture 
even to the limited extent of concentrating only ona 
proliferative synovitis with lymphoid foci, we begin 
to be less sure of the identity of the lesions we are 
considering. This picture is characteristic of 





matory arthritis in animals. 


rheumatoid arthritis, but we see it in the case of 
intermittent hydrarthrosis and in involvement of the 
peripheral joints in ankylosing spondylitis. This 
fact alone is not sufficient to establish the identity 
of these two diseases with rheumatoid arthritis or 
with each other: it is a piece of evidence that must 
be weighed with other evidence. 

A great difficulty arises, and has risen, here in 
experimental studies on the induction of inflam- 
To what extent is it 
permissible to draw conclusions about rheumatoid 
arthritis in man from the comparative pathology of 
limited lesions in, say, the synovial tissues? All 
ikinds of agents have been employed in causing 
granulomatous arthritis in small animals, for 
example, streptococci (Cecil, Angevine, and 
Rothbard, 1939), pleuropneumonia organisms 
(Findlay, 1946), turpentine (Jordan, 1938), formalin 
(Selye, 1949), and antigenic serum (Klinge, 1933), 
without conclusive evidence that a parallel could be 
established with rheumatoid arthritis of man. One 
agent with which I have been especially concerned 





PATHOLOGY OF RHEUMATIC DISEASE 





293 


is the micro-organism Erysipelothrix rhusiopathiae. 
The interest of this organism is that it causes a 
naturally occurring disease in hogs; this, as we 
pointed out many years ago, more closely simulates 
rheumatoid arthritis both pathologically and 
clinically than any other natural disease of animals 
(Collins and Goldie, 1940; Hughes, 1955; Sikes, 
Neher, and Doyle, 1956). Moreover, it can be 
induced by exceedingly small inoculations of the 
organism in hogs (Collins and Goldie, 1940), and 
in rabbits (Goldie and Collins, 1956). The synovial 
lesions very closely resemble those of rheumatoid 
arthritis, they are chronic and in the later stages 
often sterile. Moreover, lesions of fibrinoid necrosis 
or of arteritis may sometimes be found (Collins and 
Goldie, 1940). But this is a bacterial disease with 
localization of the bacteria in the joints, at least 
temporarily. Now, all the evidence collected over 
the years is against this being the case in human 
rheumatoid arthritis. Moreover, were rheumatoid 
arthritis a metastatic bacterial infection, it is at 
least probable that cortisone would have uncovered 
the occult infection in the joints, since it tends rather 
generally to aggravate bacterial infections 
(Cavallero, 1954). Cortisone seemed to favour 
rather than impede the induction of arthritis in 
rabbits by E. rhusiopathiae (Goldie and Collins, 
1956). 


Histopathological appearances are the expression 
of tissue reaction, and their variety depends wholly 
upon the capacity of the affected tissues to develop 
different patterns of reaction to different irritants. 
The experimental approach to arthritis research has 
shown us that chronic proliferative synovitis of an 
almost uniform pattern can be induced by a large 
number of unrelated agents. Therefore, the histo- 
pathology of the joints is, on its own, unacceptable 
evidence in establishing the cause of human 
rheumatoid arthritis. 

In interpreting synovial histopathology in man, we 
can justly use the term “rheumatoid type of 
synovitis” for the now well-known combination of 
appearances, because experience has taught us that 
in the great majority of cases where this is seen there 
is strong collateral evidence for the diagnosis of 
rheumatoid arthritis. It cannot, I think, be 
assumed that these appearances in man, any more 
than in animals, are necessarily the reaction to a 
single pathogenic agent or brought about by a 
uniform pathogenic mechanism. It seems illogical 
therefore to identify them categorically with 





rheumatoid arthritis, if at the same time we regard 
rheumatoid arthritis as a disease that has a noso- 
logical identity and, therefore, a consistent aetiology 
that will eventually be discovered. 
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The Fibrinoid Lesion 


It is a general rule that when an observed patho- 
logical change is of a simple, more primitive, or 
basic character, the likelihood is diminished of its 
being peculiar to any particular disease process or 
of its indicating a reaction to any specific agent of 
disease. 

Too much should not, therefore, be expected from 
observing and comparing fibrinoid lesions in various 
situations and in various diseases, the causes of 
which are still unknown. Over the past 15 years 
the concept of “collagen disease’ (Klemperer, 
Pollack, and Baehr, 1942; Klemperer, 1950), 
though much abused and misinterpreted, has 
proved valuable in so far as it has directed intensive 
study upon the mechanism of connective-tissue 
lesions, but it was never intended to suggest that 
these diseases might have a common aetiology or 
that the ultimate cause of any of the diseases might 
lie in a spontaneous degeneration of collagen or 
matrix. This last view is scarcely tenable if we 
respect the doctrines of cellular pathology, and I see 
no reason why the fibrinoid focus, like the prolifera- 
tive granuloma and the lymphocytic reaction, 
should not be regarded as a response to some 
noxious agent altering the form and function of 
both cellular and acellular elements of the connective 
tissues and mainly mediated through injury to the 
cells. 

The fibrinoid lesion requires further study, but it 
is now clear that collagen fibril degeneration plays 
a relatively insignificant part (Altshuler and 
Angevine, 1949; Bien and Ziff, 1951), and that 
fibrin contributes very little to it (Glynn and Loewi, 
1952). What is of much significance is the great 
accumulation of acid mucopolysaccharides, together 
with variable fractions of plasma protein (Gitlin, 
Craig, and Janeway, 1957). 

It is seemingly an exudate of rather peculiar 
composition, derived from stimulated cells in the 
walls of blood-vessels that gives the distinctive 
character to the fibrinoid focus, and to the fibrinoid 
changes seen around small vessels in many different 
diseases. The exudate differs from that of ordinary 
inflammation in being relatively cell-free and 
relatively fibrin-free. The process has been termed 
“‘serous inflammation’’, and has been identified both 
in parenchymatous organs (Rossle, 1943) and in 
the connective tissues (Altshuler and Angevine, 
1949). The abundance of mucopolysaccharides in 
the exudate and our recent demonstration (Curran 
and Collins, 1957; Curran, 1957) that the capillaries 
are among the major sites of sulphate utilization 
serve to confirm the important role of the vascular 
cells in this particular pattern of inflammatory 
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reaction. The concept of “serous inflam: ation” P2988" 
though obscurely named, is consonant \ ith th} Bien, E:/. 
principles of cellular pathology, and it may proy ha | 
to be very relevant to the problems presente by th | 
fibrinoid lesion and the “collagen diseases Cavallero, 
Cecil, R 

Conclusions Collins. I 

The principles of cellular pathology have stoo/ — 95 
the test of 100 years of cumulative experience and off ——' 


research by advanced techniques. ality 

Recent work on the inter-cellular substances of 
connective tissues reveals that, although not “alive” F porfman 
they manifest biological activities independently off ed 
cell function, through a range of physico-chemica| Ellman, F 
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Elliman, P 
interactions with their environment. It is, however. eter” 
quite possible to expand our system of cellularf) Findlay; ' 
pathology to embrace this new knowledge, and jn). Gitlin. D 
pathology we must regard connective tissue as q om, 
symbiotic whole—cells and inter-cellular matter—a|_ Goar, E. 
Virchow had indeed conceived it. | Hass, G 

A field for new investigations on this basis is) Yc 
to be seen in the cartilage changes of osteo-arthritis |) Hughes.’ 

Experience over the years has shown us certaip ed 
limits within which conclusions can be drawn fron} {iouner. 
histopathological observations. This is especially »| —— P¢! 
in the case of inflammatory diseases, where the mor} Klinge, ! 
we break down the pathological picture, the less sur} voles 
we become of the specific identity of the lesion ve > 
are considering. Maher, J 

It is for this reason that rheumatoid arthritis ca} “* Cis! 
be defined in terms of the whole pathological pictus 
but cannot be identified by any single histopatho- "bi 
logical feature. For the same reason, the histo-) Nagestt: 
pathology of experimental arthritis is, on its own) °'*™é; 
unacceptable evidence in deducing the possible caus) Popiak, 
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of human rheumatoid arthritis, and the “‘fibrinoid’ 
lesion” is an inadequate basis for claiming the 
identity of a number of otherwise somewhal 
divergent diseases all of unknown causation. B® Sinclair, 

In regard to the fibrinoid lesion, I have tried to” - 


: : . Find ’ Sokoloff 
direct attention to the stimulated activity of capillary specter, 
endothelium and other cells in forming the muco Vaubel, 


polysaccharide-rich exudate and to divert attentior ) “"**°y 
from the “degenerative” character of the lesion. (18 

The last few years have seen the collection of : 
great amount of miscellaneous and _ extremel) 
useful knowledge about the connective tissues ani 
the rheumatic diseases. What we must now see! 
is its integration. Only in this way, I believe, shal 
we be led to a true understanding of the nature 0 
the rheumatic diseases and thence to a discovery (! Les 


) Wassern 


Recher 


f lépreu 
their causes. ies 

REFERENCES Les 
anne, © H., and Angevine, D. M. (1949). Amer. J. Path. SE des tis 


Asboe-Hansen, G. (1950). Annals of the Rheumatic Diseases, 9, 4 °S S' 








eked 


PATHOLOGY OF RHEUMATIC DISEASE 295 


ion’ | Baggensto s, A. H., = Rosenberg, E. F. (1944). Arch. Path. jndépendantes de la fonction cellulaire par une série 

















d Chi 1Z »), 37, 9° . . . . “a0 
the | Bien, BJ. and Ziff, M. “ugs1). Proc. Soc. exp. Biol. (N. Y.), 78, 327. d’interactions physico-chimiques avec leur milieu. Tl est, 
+ Boy 4, E. S., and Neuman, W. F. (1951). J. biol. Chem., 193, 243. cependant, bien possible d’étendre notre systéme de 
rove | Buck, R. ( OR 2. eS, Bae, ol i la til tia pathologie cellulaire de maniére a embrasser ces nouvelles 
y the —-" ae ny ow Fenway ey connaissances, et en pathologie il nous faut considérer 
Cavallero, C (1954). In ‘Connective Tissue in Health and Disease”, le tissu conjonctif comme une entité symbiotique— 
ed. G. Asboe-Hansen, p. 214. Munksgaard, Copenhagen. cellules et matiére intercellulaire—comme Virchov I’a de 
Cecil, R L » Angevine, D. M., and Rothbard, S. (1939). Amer. J. fait concu 
ed. ‘Sci. & . . 
Collins. D. H. (1949). “The Pathology of Articular and Spinal Un champ nouveau de recherches dans ce sens peut 
Diseases’, chap. 5, p. 74. Arnold, London. se voir dans les altérations cartilagineuses de l’ostéo- 
tood i — (1957). Acta med. scand., In press. arthrite 
_—- and Goldie, W. (1940). J. Path. Bact., 50, 323. be : poe a : i ae) 2 
nd of BF Curran, R. C. (1953). Ibid., 66, 271. L’expérience de ces derniéres années a révélé, toutefois, 
§ — (1957). Jbid., 74. In press. — des limites dans lesquelles on peut tirer des conclusions 
5 — and Collins, D. H. (1957). Ibid., 74, 7. des observations histopathologi Ceci concerne 
95 off Doljanski, L., and Roulet, F. (1933). Virchows Arch. path. Anat., . pathologiques. ecl CC 1 
“tie 291. 260. ed particuliérement le cas des maladies inflammatoires ou, 
lve 5 Dorfman, a nd m egg yg er oe a plus on détaille le tableau pathologique, moins on 
ly Off prennan. J. M.. and Beare, J. M. (1954). J. Path. Bact., 68. 345. reconnait l’identité spécifique de la lésion étudiée. 
Nical fe Ellman, P. (1956). Postgrad. med. J., 32, 370. C’est pour cette raison que l’on peut définir l’arthrite 
ever Engfeldt, _ =e ae S.-O. (1954). Acta path. microbiol. rhumatismale en tant qu’un tableau pathologique entier 
’ scanc , 205. as es . ° ° 
ul Findlay. G. M. (1946). Annals of the Rheumatic Diseases, 5, 153. mais on ne peut pas I identifier par un seul trait histo- 
Wat BS Gersh, I., and Catchpole, H. R. (1949). Amer. J. Anat., 85, 457. pathologique. Pour la méme raison, l’histopathologie 
1d inf Gitlin, Le Craig, J. M., and Janeway, C. A. (1957). Amer. J. Path., de l’arthrite expérimentale seule ne suffit pas pour déter- 
as all Giynn, L. ere (1952). J. Path. Bact., 64, 329. miner la cause de l’arthrite rhumatismale humaine, et la 
-—as im Goar, E. L., and Smith, L. S. (1952). J. Amer. med. Ass., 148, 889. ““lésion fibrinoide’’ ne constitue pas une preuve d’identité 
7 Goldie, W.. oS OES phe 1 ame oe Aiea d’un certain nombre de maladies autrement un peu 
. : ei ed. G. H. Bourne, chap. 24, p. 767. Academic Press, New divergeantes dont la cause n’est pas connue. ee 
1S is ie York. A propos de la lésion fibrinoide, j’ai essayé d’attirer 
ritis, Jy Hughes. D. gy: aia KAT 18) structure of Collagen”, - attention a I’activité stimulée de l’endothélium capillaire 
rtain{t °ed. J. T. Randall, p. 140. Butterworth, London.’ &t_des autres cellules dans la formation de I’exsudat 
f Bp Jordan, E. P. (1938). Arch. Path. (Chicago), 26, 274. riche en mucopolysaccharide et détourner I’attention du 
rom ae Pol P. ¢ nm. sae. 5. by oe iliac ll caractére de “‘dégénérescence”’ de cette lésion. 
lly som > *2u8° ——— ee ee Au cours de ces derniéres années beaucoup de con- 
more | Kiinge, F. (1933). Ergeb. allg. Path. path. Anat.. 27, 1. naissances variées et extrémement utiles sur les tissus 
} Lloyd-Roberts, G. C. (1953). J. Bone Jt. Surg., 35b, 627. conjonctifs et les maladies rhumatismales se sont 
 SUIC RY McLean, F. C., and Urist, M. R. (1955). “Bone: An Introduction ... : . . : : =e < 
n we to the Physiology of Skeletal Tissue”, p. 36. University of accumulees. Maintenant il faut viser a leur integration. 
Chicago Press, Chicago. C’est la seule voie menant a la connaissance de la nature 
Maher, J. A. (1954). A.M.A. Arch. Path., 58, 354. des maladies rhumatismales e nsé nt. a la 
Meyer, K. (1947). Physiol. Rev., 27, 335. déco “ de | Z al eee 
5 Cal —— (1957). In “The Harvey Lectures 1955-56", p. 88. Academic ecouverte de leurs Causes. 
cture Press, New York. 
h ——, Davidson, E., eee A., and Hoffman, P. (1956). Biochim. 
atho- biophys. Acta, 21 Investigaciones actuales sobre la patologia de la enfermedad 
. —and Rapport, M. M. (1951). Science, 113, 596. 8 . — are i” ey oP - pea 
St0- FF Nageotte, J. (1927). C.R. Soc. Biol. (Paris), 96. 172, 464. reumatica a la luz de 100 afios de patologia celular 
own Oliver, aa weenie M., and Lee, Y. C. (1954). J. exp. Med., 99, 
CONCLUSIONES 
ase Popiék> G. (1948). J. Path. Bact., 60, 75. oe . 
aid Porter, i R. (1951). in “Connective Tissues” Trans. 2nd Con- Los principios de la patologia celular han soportado 
erence, p. 126. osia acy, Jr., Foundation, New York. . = : . 
- the Réssle, R. (1943). Virchows Arch. = Anat., 311. 252. la prueba de 100 anos de experiencia acumulada y de 
Selye, H. (1949). Brit. med. J., 2, investigaciones por métodos avanzados. 
whalile Sikes, D.. Neher, G. M., and Doyle. a P. (1956). Amer. J. Path., Los trabajos recientes sobre las substancias inter- 
Sinclair, R. J. G., and Cruickshank, B. (1956). Quart. J. Med,, 25, C¢lulares de los tejidos conjunctivos revelan que, sin 
d te 313 ser “vivas”, éstas desempefian acciones bioldgicas 
I \ Sokoloff, L. (1953). Amer. Heart J., 45, 635. independientes de la funcién celular por una serie de 
Wanye Spector, My eng - oa ys = +4 interacciones fisico-quimicas con su medio ambiente. 
1UCOS Vaubel, E. (1933). J. exp. Med., 58, 85. Es perfectamente posible, sin embargo, ensanchar 
ation Vischow, R. (1858). “Die Cellularpathologie”, Ist ed. Hirschwald, nuestro sistema de patologia celular para incluir estos 
yn. = (1860). et one trans. F. Chance from 2nd ed. COnOocIMIENtOs HUEVOS y ne patologia hay que considerar 
f Lecture 1, pp. 14-15. Churchill, London. el tejido conjuntivo—células y materia intercelular— 
OI 4% Wassermann, F. (1354), Amer. J. Anat., 94, 399. como una entidad simbidtica, en conformidad con la 
mel\ concepcién de Virchov. 
an({) Recherches actuelles sur la pathologie de la maladie Un campo nuevo de investigaciones en este sentido 
seel rhumatismale a la lumiére de 100 ans de se abre en las alteraciones cartilaginosas de la dsteo- 
shal pathologie cellulaire artritis. yr we ¥ : 
7 La experiencia de los Ultimos afios ha revelado, sin 
re 0. CONCLUSIONS embargo, los limites dentro de los cuales se pueden 


ry of Les principes de la pathologie cellulaire ont supporté sacar conclusiones de observaciones histopatoldgicas. 
'épreuve de 100 ans d’ experience accumulée et de Esto se aplica en particular a las enfermedades inflama- 

recherches par des procédés avancés. torias donde, cuanto mas se fracciona el cuadro pato- 

| . Les travaux récents sur les substances intercellulaires légico tanto menos se reconoce la identidad especifica 

h.. B® des tissus conjonctifs révélent que, sans étre “‘vivantes”, de la lesién considerada. 

9, #6 C&S substances manifestent des actions biologiques Por esta raz6n se puede definir la artritis reumatoide 














296 


como un cuadro patoldgico entero, pero no se la puede 
identificar por un solo rasgo histopatolégico. Por la 
misma razon, la histopatologia de la artritis experimental 
sola no basta para determiner la causa de la artritis 
reumatoide humana, y la “lesién fibrinoide” no con- 
stituye una marca de identificacién de ciertas enfer- 
— otramente algo divergentes y de causa descono- 
cida. 

Respecto a la lesién fibrinoide, he tratado aqui de 
atraer la atencién hacia la actividad estimulada del 
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endotelio capilar y de otras células en la formacion de 
exudado rico en mucopolisacaridos y desviar la atencidy 
del caracter “‘degenerativo”’ de esta lesién. 

En el curso de los ultimos afios se recogieron muchos 
conocimientos, variados y muy utiles, sobre los tejidos 
conjuntivos y las enfermedades reumaticas. Se traty 
ahora de integrarlos. Este es el tinico camino conduci. 
endo al conocimiento de la naturaleza de las enferme. 
dades reumiaticas y, por consiguiente, a la descubierta de 
sus causas. 
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METABOLIC AND ANTIRHEUMATIC ACTIVITIES OF 
6-METHYL-PREDNISOLONE (MEDROL) 


EDWARD W. BOLAND AnD GRANT W. LIDDLE 


From the Department of Medicine, St. Vincent’s Hospital, Los Angeles, California, and 
the Department of Medicine, Vanderbilt University School of Medicine, Nashville, Tennessee 


(RECEIVED FOR PUBLICATION AUGUST 6, 1957) 


During the past few years a concerted effort has 
been made to develop synthetic derivatives of 
hydrocortisone and cortisone which would retain 
their anti-inflammatory activity but would be devoid 
of certain of their unwanted physiologic effects. 
Hope that analogues with enhanced therapeutic 
indices could be synthesized has stemmed from the 
knowledge that several properties of the naturally 
occurring hormones may be modified, sometimes 
selectively, by making changes in their chemical 
structures. 

Since 1953 a number of significant innovations 
have been made in the synthesis of corticosteroid 
analogues. The first was the introduction, by 
Fried and Sabo (1953) and Fried (1955), of halogen 
atoms at the 9th carbon position of the steroid 
nucleus. The resulting 9-alpha-halogen cortico- 


| steroids were in most respects very much more 


potent than cortisone and hydrocortisone. For 
example, the potency of 9-alpha-fluorohydrocorti- 
sone was found to be ten times that of hydrocortisone 
with respect to anti-inflammatory, glycogenic, 
eosinopenic, ACTH-suppressing, and _ nitrogen- 
wasting activities (Boland, 1955; Liddle, Richard, 
and Tomkins, 1956). But the electrolyte activity 
(sodium retention, potassium loss) of the fluoro 
compound has been found to be at least 125 times 
that of hydrocortisone, a feature which has pre- 
cluded its application systemically as an anti- 
phlogistic agent. 

Another important chemical transformation in 
the steroid nucleus was the introduction, by Herzog, 
Nobile, Tolksdorf, Charney, Hershberg, Perlman, 
and Pechet (1955), of a double bond between 
carbon atoms 1 and 2 of cortisone and hydro- 
cortisone. The compounds so derived, prednisone 
and prednisolone, have been found to be approxi- 
mately four times as potent as their predecessors in 
anti-inflammatory, glycogenic, ACTH-suppressing, 





nitrogen-losing, and related properties. However, 
the 1l-dehydro-analogues have exhibited no such 
increase in electrolyte activity and the partial 
dissociation of this effect has made them useful 
therapeutically. Clinical experience with pred- 
nisone and prednisolone has demonstrated, however, 
that they share most of the other shortcomings of 
the older steroids and, according to some investi- 
gators, they have seemed to promote such com- 
plications as peptic ulcers and ecchymotic skin 
lesions with greater frequency (Bunim, Pechet, and 
Bollet, 1955; Bollet, Black, and Bunim, 1955; 
Boland, 1956). Hence the quest for more suitable 
anti-inflammatory steroids has continued. 

Hogg, Lincoln, Jackson, and Schneider (1955) 
and Spero, Thompson, Magerlein, Hanze, Murray, 
Sebek, and Hogg (1956) synthesized a series of 
methylated corticosteroids. Biologic experiments 
with these compounds indicated that when a methyl 
radical was substituted for a hydrogen atom at the 
second carbon position of the steroid nucleus, the 
sodium-retaining and potassium-losing effects of 
11-hydroxy-corticosteroids were enhanced (Spero 
and others, 1956; Byrnes, Barnes, Bowman, Dulin, 
Morley, and Stafford, 1956). But if the methyl 
grouping were introduced at the 6th carbon position 
instead, no such increase in electrolyte activity 
resulted. Preliminary studies in animals with one 
of the methyl derivatives (6-alpha-methyl-pred- 
nisolone) suggested that this compound might have 
therapeutic promise. Lyster, Barnes, Lund, Mein- 
zinger, and Byrnes (1956) and Glenn, Stafford, 
Lyster, and Bowman (1957) found the rat-liver- 
glycogen depositing activity of the compound to 
be sixteen times that of hydrocortisone on oral 
administration and ten times that of hydrocortisone 
on subcutaneous administration; the potency ratio 
of 6-methyl prednisolone to prednisolone was cal- 
culated as 3:1. The anti-inflammatory potency of 
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6-methyl-prednisolone, as gauged by the granuloma- 
pouch procedure of Selye, was 5-5 times that of 
hydrocortisone and twice that of prednisolone. 
Its mean biologic half-life in dogs was determined 
to be 1-56 and 1-14 times that of hydrocortisone 
and prednisolone respectively. Sodium and water 
retention did not develop in rats at any dose level 
tested. 


Present Investigation 


The data derived from studies in animals appeared 
sufficiently interesting to warrant evaluations of 
6-alpha-methyl-prednisolone in human _ subjects. 
Observations of certain metabolic changes induced 
by the compound were made by one of us (G.W.L.) 
and clinical trials in patients with rheumatoid 
arthritis were conducted by the other (E.W.B.). The 
studies were accomplished independently and the 
results were then integrated for this report. 


Metabolic Studies.—Detailed analyses were car- 
ried out in seven subjects (three normal men, 
three normal women, and one 20-year-old woman 
with gonadal agenesis) while they were being main- 
tained on a constant dietary intake. Complete 
collections of urine over 24-hr periods were analysed 
for sodium and potassium (by flame photometry), 
for nitrogen (by semi-micro-Kjeldahl technique), 
for 17-hydroxycorticoids (by the method of Silber 
and Porter (1954), modified by Peterson, Wyn- 
gaarden, Guerra, Brodie, and Bunim, 1955), and for 
17-ketosteroids (Zimmerman reaction, described by 
Callow, Callow, and Emmens, 1938, following 
hydrolysis and extraction by the method of Drekter, 
Heisler, Scism, Stern, Pearson, and McGarack, 
1952). Determinations made during control 
periods and during the oral administration of 
6-methyl-prednisolone and of prednisolone were 
compared. The steroids were administered in 
either three or four equally divided doses throughout 
the day. In various subjects the total daily dosage 
of each steroid ranged from 7-5 to 60 mg. 

Assays of eosinopenic activity after single oral 
doses of 6-methyl-prednisolone and of prednisolone 
were accomplished in four normal adult subjects. 
Each subject received each steroid twice in doses of 
2-5 mg. and twice in doses of 10 mg. Dosages 
were given at random, but an interval of at least 
72 hrs was allowed between individual doses. 
Decision as to the size and spacing of doses was 
prompted by preliminary observations which indi- 
cated that for both steroids a linear log-dose res- 
ponse relationship existed between dosages of 2-5 
and 10 mg., and that recovery from a single dose of 
steroid tested occurred within 24 hrs. Circulating 
eosinophils were counted before and at 4 and 7 hours 
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after each dose of steroid. The percentage de. 
creases in eosinophils at 4 and 7 hours were calcy. 
lated, and the average of the two values was cop. 
sidered as the numerical response. 

Assays of the electrolyte-regulating activities of 
6-methyl-prednisolone and of prednisolone were 
accomplished in adrenalectomized dogs by the 
method of Liddle, Cornfield, Casper, and Bartter 
(1955). 


Clinical Studies.—6-methyl-prednisolone was ad- 
ministered under various conditions to 41 patients 
with active peripheral rheumatoid arthritis in order 
to ascertain: 

(1) Responses of the disease manifestations in 
patients who had not previously 
corticosteroid therapy; 

(2) Relative antirheumatic potency of the drug, 
per milligram, as compared with prednisolone: 

(3) Differences from prednisone and prednisolone, 
if any, in the tendency for the drug to promote 
undesirable side-reactions. 


received 


Observations were made in ten patients who were 
given 6-methyl-prednisolone as their first steroid 
therapy. The general plan for dosage was the same 
as we have applied in the past with hydrocortisone, 
prednisone, and prednisolone. This consisted cf 
initial suppressive doses followed by gradual reduc- 
tion of dosage to maintenance levels. Because 
previous experience with steroid therapy had demon- 
strated that long-range results were best (especially 
in regard to the avoidance of adverse hormonal 
effects) when initial suppressive amounts were not 
too large, an attempt was made in each instance to 
begin treatment with dosages which did not exceed 
greatly the estimated ultimate maintenance dose. 
The size of the initial doses used was determined 
principally by the activity of the disease process in 
individual cases and ranged from 7-5 to 12-5 mg. 


per day. 6-methyl-prednisolone was administered) 
by mouth, and the total daily requirement was divi-| 


ded into four doses ingested at mealtimes and at 
bedtime with milk or a small quantity of food. 
Adjustments in dosage were made by small incre- 
ments or decrements of 1-25 or 2-5 mg. at a time. 
Complemental therapy, other than routine general 
measures (such as regulated rest and exercise, 
well-balance diet, etc.), was withheld during the 
study. All patients were ambulatory. The total 
treatment periods for the group ranged, at the time 
of analysis, from 12 to 27 weeks. 

Comparisons of doses required for 6-methyl- 
prednisolone and for prednisolone to uphold 


approximately equivalent degrees of improvement! 
were made in a total of nineteen patients. The 
method consisted of transferring patients from ont 
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ACTIVITIES OF 6-METH YL-PREDNISOLONE (MEDROL) 


compound to another and determining the number 
of milligrams of each substance needed to maintain 
a similar clinical response. Among the nineteen 
patients studied, each was subjected to at least two 
comparisons, and some to as many as four or five. 
Transfers of medication were made back and forth 
from 6-methyl-prednisolone to prednisolone, time 
being allowed in each instance to stabilize dosage 
and response with the preparation tested. 


Results of Investigation 


Electrolyte Activity—In human subjects who 
received total oral dosages of 15 mg. per day, neither 
6-methyl-prednisolone nor prednisolone caused 
significant retention of sodium (Fig. 1, and Figs 2, 3, 
and 4, overleaf). 

A moderate increase in the excretion of potassium 
was usually noted on the first day of treatment with 
either steroid. Withdrawal of either steroid was 
followed by diminished potassium excretion for 
one or two days. 

Studies of the sodium-retaining and potassium- 
activities of these two compounds in adrenalectom- 
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ized dogs suggested that the electrolyte-regulating 
effect of 6-methyl-prednisolone may have been 
slightly less than that of prednisolone; the 6-methyl- 
analogue was observed to be 0-6 times as potent as 
prednisolone (mean estimate). However, the 95 per 
cent. confidence limits for the estimate were 0-4 to 
1-1. Therefore the data do not exclude the pos- 
sibility that the two steroids may exert identical 
influences on electrolyte metabolism. 


Nitrogen Excretion.—With total doses of 15 mg. 
per day, both 6-methyl-prednisolone and predni- 
solone induced increases in urinary nitrogen (Figs 
1,2,3,and4). In all studies, 6-methyl-prednisolone 
appeared to be at least as active as prednisolone 
as a nitrogen-wasting agent. 


ACTH Suppression.—It has been assumed that 
decreases in urinary’ 17,21-dihydroxy-20-keto- 
steroids (17-hydroxycorticoids) which follow the 
administration of corticoids are secondary pheno- 
mena due to suppressed secretion of pituitary 
adrenocorticotropic hormone (ACTH). When cer- 
tain corticoids, including 6-methyl-prednisolone 
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Fig. 1.—Some metabolic effects of prednisolone and of 6-methyl-prednisolone administered orally to a normal subject maintained on 
a constant diet. 
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Fig. 2.—Some metabolic effects of prednisolone and of 6-methyl-prednisolone administered orally to a patient with gonadal agenesis 
maintained on a constant diet. 


and prednisolone, are given exogenously, they are 
excreted in part as 17-hydroxycorticoids. Account 
must be taken of the contribution of these com- 
pounds themselves to the total urinary quantity 
of 17-hydroxycorticoids when the degree of sup- 
pressed pituitary-adrenal function is determined. 
From earlier and separate studies it was found that 
approximately 10 per cent. of an administered dose 
of 6-methyl-prednisolone and 25 per cent. of a dose 
of prednisolone can be expected to appear in the 
urine as 17-hydroxycorticoids. 

When the urinary values for 17-hydroxycorticoids 
(Figs 1, 2, 3, and 4) were corrected by subtracting 
the amounts estimated as being contributed by the 
exogenously administered compounds, it was 
judged that both 6-methyl-prednisolone and predni- 
solone, given in doses of 15 mg. per day, almost 
completely inhibited pituitary-adrenal function. 
17-ketosteroid excretion fell sharply with both 
steroids, a finding which also may be attributed to 
suppression of ACTH secretion. 





Eosinopenic Activity.—Reductions in the numbers 
of circulating eosinophils which followed the 
administration of equal milligram amounts of the 
two steroids differed but slightly. The mean 
estimate suggested that 6-methyl-prednisolone was 
1-1 times as effective as prednisolone. The 95 per 
cent. confidence limits on this estimate of the ratio 
of potency were 0-7 to 1-6. 


Antirheumatic Response in Patients receiving 
6-methyl-prednisolone as _ Initial Therapy.—The 
immediate response of rheumatic manifestations to 
6-methyl-prednisolone was qualitatively similar to 
that which has been observed characteristically with 
other effective anti-inflammatory steroids. The 
rapidity and degree of improvement were at least 
as marked as would have been anticipated with 
similar milligram doses of prednisone or predni- 
solone. The improvement status after 12 to 27 


weeks of continuous therapy was adequate (marked 
or very marked) in seven of the ten patients (Table I, 
opposite). 
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Fig. 3.—Some metabolic effects of prednisolone and of 6-methyl-prednisolone administered orally to a normal subject maintained on 
a constant diet. 
TABLE I 
RESULTS IN TEN PATIENTS RECEIVING 6-METHYL-PREDNISOLONE AS INITIAL THERAPY 
at; i Dosage (mg. /day) Duration of Degree of : , 
| Se Disease =—|_____"_______| Treatment | Improvement | Adverse Hormonal Side Effects 
i ig aie Initial Maintenance (weeks) (at Analysis) peas 
1 F “Moderate - : 10-0 7 7:5 : 20 Very marked 
2 F Moderately 10-0 10-0 13 Moderate 
Severe 
3 F Moderate 75 6°25 13 Marked Facial mooning Moderate 
Supraclavicular fat pads Mild 
4 F Severe 12-5 10-0 16 Moderate Facial mooning Moderate 
Supraclavicular fat pads Moderate 
5 F Moderate 7°5 5-0 26 Very marked Facial mooning Mild 
Hypertrichosis Mild 
6 F Moderately 10-0 7°5 26 Very marked Facial mooning Mild 
Severe Hypertrichosis Moderate 
Ecchymotic skin lesions Moderate 
7 F Moderately 10-0 7°5 25 Very marked Facial mooning Mild 
Severe 
8 F ; Moderately 10-0 5-0 26 Marked Facial mooning Moderate 
Severe Supraclavicular fat pads Moderate 
Hypertrichosis Moderate 
9 M Moderately 7°5 6:25 27 Very marked Facial mooning Moderate 
Severe Ecchymotic skin lesions Moderate 
10 F Moderate 7°5 6°45 12 Moderate 
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Fig. 4.—Some metabolic effects of prednisolone and of 6-methyl-prednisolone administered orally to a normal subject maintained on 
a constant diet. 


The degree of improvement was comparable to 
that which might be expected from prednisone or 
prednisolone given for similar treatment periods. 


Antirheumatic Potency of 6-methyl-prednisolone as 
compared with that of Prednisolone.—The results of 
comparisons of doses required to uphold similar 
degrees of clinical improvement are summarized in 
Table II (opposite). As far as could be determined 
on a Clinical basis, 6-methyl-prednisolone and 
prednisolone were equally effective in eleven of the 
nineteen patients, and equivalent degrees of rheu- 
matic control were provided by somewhat lower 
dosages of 6-methyl-prednisolone in the eight 
remaining patients. The average dosage ratio of 
6-methyl-prednisolone to prednisolone was | : 1-13 
for the group—a variance so small that one could not 
state, on the basis of clinical comparisons, that the 
two compounds actually differed in antirheumatic 
potency, per milligram. 


Adverse Physiologic Reactions from 6-methyl- 
prednisolone.—The small number of patients studied 
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and the relatively short periods of observation permit 
only tentative conclusions in respect to unwanted 
side-effects as compared with prednisone or predni- 
solone. Among ten patients who received 6-methyl- 
prednisolone as initial treatment, seven demon- 
strated mild to moderate signs of Cushing's syn- 
drome at the time of analysis, facial mooning 
developed in seven, supraclavicular fat pads in three, 













in two (Table I). 

Twelve patients with various undesired side- 
effects resulting from long-term treatment with 
prednisone or prednisolone were selected and 
transferred to 6-methyl-prednisolone therapy. The 
individual reactions noted before and 8 to 20 weeks 
after the transfer of medication are recorded in 
Table III (overleaf). Minor differences in the degree 
of some reactions, in one direction or the other, were 
noted in some patients after the substitution of the 
new compound, but the changes were inconstant 
and most could be explained by the variations 
which are always prone to occur during steroid 
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TABLE II 


COMPARISONS OF MILLIGRAM DOSAGES OF 6-METHYL-PREDNISOLONE AND PREDNISOLONE 
REQUIRED FOR EQUIVALENT DEGREES OF RHEUMATIC CONTROL IN NINETEEN PATIENTS 





1 
| 


Dosages (mg./day) for | 


Patient No. Disease Severity $$ 
6-Methyl- 
Prednisolone 


Severe 
Moderately Severe 


Moderately Severe 


Moderate 


Moderately Severe 


Moderately Severe 


Moderate 
ras Moderately Severe 
Moderate _ 
Moderately Severe 
/ “Moderately Severe 
~ Severe _ 
Moderately Severe 
Moderately Severe 
Severe 
16 : ~ Moderately Severe 
17 "Moderate 7: 


18 Moderate 
19 Moderately Severe 


Average 


Equivalent Rheumatic Control 


Prednisolone 


Dosage Ratios 
—_—— —  6-Methyl-Prednisolone 
to Prednisolone 


Potency Ratios 
6-Methyl-Prednisolone 
to Prednisolone 
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administration, and, in the case of increases, by the 
additional periods of treatment. These observa- 
tions suggested that the unwanted physiologic 
reactions from the compound did not differ signi- 
ficantly from those which develop from prednisone 
or prednisolone. The study was not sufficiently 


extensive in numbers of patients or in duration of 


therapy to permit an assessment of the relative 
proclivity of 6-methyl-prednisolone to promote such 
complications as peptic ulcer or osteoporosis. 


Comment 


Our observations indicate that in human subjects 
the anti-inflammatory and the other physiologic effects 
of prednisolone are not altered significantly by the 
substitution of a methyl radical at the sixth carbon 
position. From the standpoint of practical thera- 
peutic application, 6-methyl-prednisolone appeared 
to exhibit no obvious advantages over prednisolone; 
in fact, the two compounds were found to exert 
similar antirheumatic responses from milligram 
doses which were interchangeable. Although dis- 


appointing, these results should not discourage a 
continued search for more effective antirheumatic 
steroid compounds. It is essential that knowledge 
be obtained of how each chemical permutation in 
the formula of the naturally occurring cortico- 
steroids influences their various physiological pro- 
perties. Only from such information will the 
relationship between the structural configuration 
and the biological activities of new synthetic steroids 
be determined, and the discovery of compounds 
possessing higher therapeutic indices be brought 
closer. 

These findings emphasize the disparity which may 
exist between assessments of anti-inflammatory 
activity in human subjects and in laboratory animals. 
The screening of new steroid compounds for their 
potential clinical value begins (and often ends) with 
assays of several physiological effects in laboratory 
animals. While these screening tests are essential, 
it is important to realize that with animal tests one 
is often not measuring precisely the same physio- 
logical effects as one wishes to produce in human 
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TABLE III 


COMPARISON OF ADVERSE HORMONAL SIDE-EFFECTS DURING PREDNISOLONE OR PREDNISONE 
THERAPY AND AFTER TRANSFER OF MEDICATION TO 6-METHYL-PREDNISOLONE 
(TWELVE SELECTED CASES) 
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| solone solone | stration 
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-™ = Irasmasaal 
1jF/ 75 | 50 13 2 2 3 3 
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3 |F| 10-0 | 10-0 14 1 @)2;3 
4 \F!| 10:0 | 7-5 10 2 2 1 1 
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6 |F| 15-0 is0)”:té«i 2121/21] 2 
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patients. It is now evident, for example, that the 
relative effectiveness of steroid compounds in 
suppressing the manifestations of rheumatoid 
arthritis cannot be predicted reliably by the degree of 
inhibition of granuloma-pouch formation or by the 
degree of liver-glycogen deposition in rats. The 
present study was prompted by the observation that 
6-methyl-prednisolone was twice as potent as 
prednisolone as an “‘anti-granuloma”’ agent in rats— 
yet clinically the compound appeared to have 
activity indistinguishable from that of prednisolone 
as an “antirheumatic’”’ agent. It is apparent that 
the difficult task of screening the numerous synthetic 
analogues of hydrocortisone and cortisone, avail- 
able now and in the future, would be greatly facili- 
tated if more dependable laboratory tests for 
measuring anti-inflammatory potency could be 
devised. 
Summary 


The metabolic and antirheumatic effects of a new 
steroid analogue, 6-methyl-prednisolone, were 
studied in human subjects. Preliminary screening 
tests made in animals suggested that the compound 
might possess greater anti-inflammatory potency 
than prednisolone and perhaps augmented thera- 
peutic efficacy. The results of the present study 


+ 6MP=6-Methyl-Prednisolone 


1 =Mild; 2= Moderate; 3 = Marked; 4= Very Marked 


indicated, however, that the new compound differed 
in no essential from prednisolone itself. 

Studies of certain metabolic effects of 6-methy!- 
prednisolone led to the following deductions: 

(1) The sodium-retaining and potassium-losing acti- 
vities of the compound may be slightly (but not conclu- 
sively) less than those of prednisolone. 

(2) The compound appeared to be at least as powerful 
as prednisolone as a nitrogen-wasting agent. 

(3) The compound produced the same degree of 
pituitary-adrenal functional inhibition as prednisolone 
when the two substances were given in equal milligram 
dosages. 

(4) Reductions in the numbers of circulating eosino- 
phils after the administration of equal milligram amounts 
of the new compound and of prednisolone did not differ 
significantly. 


Clinical observations resulting from the adminis- 
tration of 6-methyl-prednisolone in 41 patients with 
active peripheral rheumatoid arthritis led to the 
following deductions: 


(1) The character and degree of improvement in 
rheumatic manifestations resulting from the adminis- 
tration of 6-methyl-prednisolone in patients receiving 
the drug as initial therapy did not differ significantly from 
those which would be anticipated from prednisone or 
prednisolone given in similar milligram doses. 
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(2) Direct comparisons of the dosages of 6-methyl- 
prednisolone and prednisolone required to uphold 
similar degrees of clinical improvement suggested that 
the two compounds possessed little, if any, difference 
per milligram in antirheumatic potency. 

(3) Only tentative conclusions could be drawn regard- 
ing unwanted side-effects from the new compound as 
compared with prednisone or prednisolone. However, 
most of the adverse reactions observed from the latter 
compounds were also observed with 6-methyl-pred- 
nisolone. The study was not sufficiently extensive to 
assess the relative tendency of the new compound to 
promote such complications as peptic ulcer or osteo- 
porosis. 


The 6-methyl-predniSolone (Medrol) and prednisolone 
used in these studies were supplied by the Upjohn 
Company, Kalamazoo, Michigan. The metabolic studies 
were supported in part by grants-in-aid from the John A. 
Hartford Foundation and the National Institutes of 
Health (CY-3107). The clinical studies were supported 
in part by a grant from the Ahmanson Foundation. 
The technical collaboration of Mr. Donald Island i 
gratefully acknowledged. 
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Action métabolique et antirhumatismale de la 
6-méthyl-prednisolone (Medrol) 


RESUME 


On a étudié sur des sujets humains les effets méta- 
boliques et antirhumatismaux d’un nouveau analogue 
stéroide, la 6-méthyl-prednisolone. Des essais pré- 
alables sur des animaux avaient fait penser que ce 
composé aurait un pouvoir anti-inflammatoire supérieur 
a celui de la prednisolone et que son efficacité théra- 
peutique serait aussi plus grande. Les résultats de ces 
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études indiquent, cependant, que le nouveau produit ne 
différe sur aucun point essentiel de la prednisolone 
originale. 

Les études de certains effets métaboliques de la 6- 
méthyl-prednisolone ménent a des déductions suivantes: 

(1) L’action sur les ions métalliques—rétention 
sodique et perte potassique—de ce composé est peut- 
étre un peu (et non pas définitivement) plus faible que 
celle de la prednisolone. 

(2) Le dépérissement d’azote avec ce composé semble 
étre au moins aussi prononcé qu’avec la prednisolone. 

(3) Aux doses égales, en milligrammes, le degré 
d’inhibition de la fonction surréno-pituitaire es le méme 
pour les deux substances. 

(4) Il n’y a pas de différence appréciable dans le 
pouvoir des deux substances, en doses égales, de réduire 
le nombre des éosinophiles sanguins. 

L’observation clinique de 41 malades atteints d’arthrite 
rhumatismale périphérique active, traités par la 6-méthyl- 
prednisolone, permet des déductions suivantes: 

(1) Le caractére et le degré de l’amélioration des 
manifestations rhumatismales obtenue a la suite de 
l’administration de la 6-méthyl-prednisolone a titre de 
thérapie initiale ne différait pas significativement de celle 
qu’on aurait obtenue avec la prednisone ou la pred- 
nisolone, si l’on avait donné ces substances en quantités 
de milligrammes égales. 

(2) La comparaison directe des quantités de 6-méthyl- 
prednisolone et de prednisolone nécessaires pour main- 
tenir le méme degré d’amélioration clinique suggére que 
le pouvoir antirhumatismal des deux substances au poids 
égal en milligrammes est presque, ou tout a fait, égal. 

(3) On ne peut tirer que des conclusions tentatives 
en ce qui concerne les effets secondaires nuisibles du 
nouveau composé par rapport a la prednisone et la 
prednisolone. On peut dire, cependant, que la plupart 
des réactions défavorables de ces substances ont aussi 
été notées avec la 6-méthyl-prednisolone. Les recherches 
n’ont pas été poussées assez loin pour déterminer la 
tendance relative du nouveau composé 4 provoquer des 
complications telles que l’ulcére peptique ou I’ostéo- 
porose. 


Accion metabolica y antirreumatica de la 
6-metil-prednisolona (Medrol) 


SUMARIO 


Los efectos metabdlicos y antirreumaticos de un 
nuevo andalogo esteroide, la 6-metil-prednisolona, fueron 
estudiados en sujetos humanos. Investigaciones pre- 
liminares sobre animales habian sugerido que este com- 
puesto pudiera tener un poder anti-inflamatorio superior 
al de la prednisolona y que su eficacidad terapéutica 
fuera también mayor. Los resultados de los estudios 
presentes indican, sin embargo, que el producto nuevo 
no se distingue esencialmente de la prednisolona original. 

Las investigaciones de ciertos efectos metabdlicos 
de la 6-metil-prednisolona nos llevan a las conclusiones 
siguientes: 

(1) La accién sobre los iones metalicos—retencién de 
sodio y pérdida de potasio—de este compuesto es, 
quizas (pero no conclusivamente), algo mas debil que la 
de la prednisolona. 

(2) El desgaste de nitré6geno con este compuesto 
parece ser al menos tan pronunciado como él con la 
prednisolona. 

(3) En dosis iguales de miligramos, el grado de 
inhibicién de la funcién hipofiso-suprarrenal es igual 
para ambos compuestos. 
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(4) No hay diferencia apreciable en el poder de estas 
substancias, en cantitades iguales, de reducir el numero 
de eosinofilos circulantes. 

La observacién clinica de 41 enfermos con artritis 
reumatoide periférica activa, tratados con la 6-metil- 
prednisolona, permite las conclusiones siguientes: 

(1) El caracter y el grado de la mejoria de las mani- 
festaciones reumaticas obtenida con la 6-metil-pred- 
nisolona en la terapia inicial no diferian de los que se 
hubiera podido anticipar con la prednisona o la pred- 
nisolona, si las cantidades administradas de estas sub- 
stancias, miligramo por miligramo, fueran iguales. 

(2) La comparacién directa de la cantidades de 
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6-metil-prednisolona ye de prednisolona necesarias ))ara 
mantener el mismo grado de mejoria clinica sugiere que 
el poder antirreumatico de cada producto a peso ivua! 
en miligramos es casi, 0 enteramente, igual. 

(3) Se llegé tan sdlo a conclusiones tentativas respecto 
a efectos secundarios nocivos del compuesto nuevo en 
comparacion con la prednisona y la_prednisolona. 
Se puede decir, sin embargo, que la mayoria de tales 
efectos observados con estos productos se vid también 
con la 6-metil-prednisolona. Estas investigaciones no 


fueron bastante extendidas para determinar la tendencia 
relativa del nuevo compuesto a provocar complicaciones 
del tipo de ulcera péptica o de osteoporosis. 
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HISTOCHEMICAL INVESTIGATION OF CONNECTIVE 
TISSUE IN CASES OF ACUTE RHEUMATISM 


BY 


A. I. STRUKOV anpb G. V. ORLOVSKAYA 


U.S.S.R. Academy of Medical Sciences, Moscow 


(RECEIVED FOR PUBLICATION JULY 5, 1957) 


The connective tissue is the chief place where the 
pathological rheumatic process takes place. The 
changes mainly affect its intercellular components. 
On the basis of this localization of the pathological 
lesions, rheumatism has been included among the 
so-called collagen diseases (Klemperer, 1950). The 
mechanism of development of the pathological 
processes in the intercellular substance of connective 
tissue can be understood only when there is a clear 
idea of the nature, structure, and correlations of 
collagen and the amorphous cementing substance, 
both of which play a principal role in the develop- 
ment of the rheumatic process. 

The investigations made in recent years with the 
chemical, and _ histochemical 
methods have considerably advanced our concepts 


} about collagen as a protein-polysaccharide complex 
| (Randall, 


1953; Randall, Both, Burge, Fitton- 
Jackson, and Kelly, 1955; Jackson, 1954, 1957; 
Partridge, 1948; Orekhovich, 1952; Schmitt, Gross, 
and Highberger, 1955; Gross, Highberger, and 
Schmitt, 1955; Banga, Bal6, and Szabo, 1956), and 


| have helped in elucidating the processes taking place 


in the connective tissue in rheumatism. However, 
the concept that collagen was a monophasic system 


| has hindered researchers from correctly analysing 
| the observed phenomena. 


A group of Soviet investigators have obtained new 


_ data on the structure of collagen; by biochemical, 


histochemical, roentgenological, and_ electron- 
microscopic studies they have proved that collagen 
is a multi-phasic system consisting of many 
components (Tustanovsky, Seidess, Orlovskaya, 
and Michailov, 1954; Seidess, Tustanovsky, and 
Orlovskaya, 1955; Orlovskaya, Seidess, and 


Tustanovsky, 1956). 
Collagen has therefore been divided into two 
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phases: soluble (procollagen) and insoluble (colla- 
stromine). Obtained by precipitation from a 
solution, procollagen has all the properties of 
collagen fibrils (of collagen): it turns red when it is 
stained by Van Gieson stain, and its roentgenogram 
shows the characteristic interplane intervals of 
2:9 Aand 11-0 A. Under the electron microscope 
it shows the same transverse bands. 

In a roentgenogram, collastromine shows no 
ring at 2-9 A which is characteristic for collagen; 
it has no periodicity, does not turn red with Van 
Gieson stain, and shows a distinct metachromasia; 
staining with silver reveals argyrophilic fibres. The 
results of fractioning show collagen as at least a 
bi-phasic system; the known features of collagen 
in toto are determined by its content of procollagen. 

Both procollagen and collastromine consist of 
many components. Collastromine contains poly- 
saccharides and argyrophilic and non-argyrophilic 
proteins. The last make up the main mass of 
collastromine, and its amino acid content is almost 
identical with that of procollagen. 

Procollagen has been separated into its protein 
and polysaccharide components. The polysaccha- 
rides include hyaluronic-acid-type polysaccharides 
and chondroitin-sulphate. After the separation of 
the polysaccharides, procollagen loses its transverse 
bands and is precipitated in the form of amorphous 
threads which, however, retain the collagen structure 
in the roentgenogram. 

The reunion of individual polysaccharides with 
proteins and the subsequent dialysis of this com- 
pound again leads to the formation of fibrils with 
characteristic bands. Thus, it may be considered 
that the presence of transverse bands is connected 
with the combination of polysaccharide with pro- 
collagen. 
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As a result of these investigations, a diagram of 
collagen structure was worked out (Fig. 1). 

The multi-phasic character of collagen is also 
proved by observation of the formation of collagen 
in embryo. Histochemical and roentgenological 
data show that, in the early stages of the embryonic 
development of connective tissue, the fibrous 
structures are preformed as collastromine threads. 
The formation of structures of the collagen type is 
determined by the superimposition of procollagen 
on collastromine in a later stage of development. 

Thus, polysaccharides take part in the formation 
of collagen up to the development of primary 
collagen fibrils which are of a bi-phasic structure. 

This concept of collagen differs fundamentally 
from the accepted idea that collagen is a protein- 
mucopolysaccharide complex with a wholly uniform 
(mono-phasic) structure. The latter view is pre- 
sented by Banga and others (1956), who consider 
that procollagen and metacollagen form a mono- 
phasic structure. 

In our study of the pathological alterations of the 
connective tissue, we have made a more accurate 
analysis of the composition of the altered tissue 
and have examined the part played in these altera- 
tions not only by the entire collagen system but also 
by its separate components. 


Material 

Our observations are based on the post-mortem study 
of fifteen cases of genuine rheumatism. Four were 
children up to 10 years old, eight were aged from 15 to 
20 years, and three were between 30 and 40 years old. 
The duration of the disease was: 1 to 2 years in three 
cases, 2 to 10 years in five cases, and over 10 years in 
the remaining seven cases. In all fifteen cases the pre- 
dominant manifestation of the disease was cardiac 
disorder; in five cases, joint affections had also been 
observed at the onset of the disease. 


Method 


The heart was the main object of our investiga- 
tions. We studied the valves, endocardium, myo- 
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cardium, epicardium, and pericardium. The tiss tes 
were fixed in cold acetone (+4° C.) and immersed 
in paraffin. The serial sections were stained by the 
usual histological and histochemical methods and 
were also incubated with enzymes that specifically 
destroy definite components of the tissue. The 
following methods of staining were used: haemato- 
xylin and eosin; Mallory; Van Gieson; toluidin 
blue; periodic acid+leucofuchsin, Shabadash- 
Hotchkiss (PAS); silver, Bielschowsky-Foote; peri- 
odic acid +silver, Bielschowsky-Foote (Tustanovsky 
and Orlovskaya, 1953); methyl-green-pyronine, 
Brachet (1947); staining of fibrin, Weigert; staining 
of elastic tissue by fuchselyne. The tissues were 
also treated with testicular hyaluronidase (purified 
by the method of Hahn and Tint), collagenase (K- 
toxin—C/. perfringens), saliva, and _ crystalline 
ribonuclease. 


Results 


A detailed study of these cases of genuine rheu- 
matism, based on the application of histochemical 
analysis, as well as our previous observations, showed 
that the rheumatic process cannot be reduced to a 
problem of granuloma. The alteration in the con- 
nective tissue of the heart valves, the endocardium, 
and the chordae tendineae, leading to the final 
development of sclerosis, occurs whether there is a 
granulomatous process or not, and is the end-result 
of the so-called “‘primary” sclerosis which is specific 
for rheumatism, as was pointed out by Talalayey 
(1932). 
important in the development of rheumatic lesions 
than the “secondary sclerosis”, which arises as the 
outcome of specific granulomata. 
tions show that, in the connective tissue of the endo- 


cardium and partially in the myocardium, sclerosing | 


processes develop through a peculiar primary 
diffusive disintegration of the intercellular substance. 
But the dystrophic lesions of the tissue with the 
corresponding cellular reaction may or may not 
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Fig. 1.—Diagram of the collagen complex. 
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originate from such alterations of the connective 
tissuc. In the latter case, the process of disintegra- 
tion bears the same character. 

The composition of the altered connective tissue 
has been examined at different stages in the patho- 
logical process. The initial change is designated as 
“mucoid swelling’. At this stage the collagen 


/ bundles are swollen, yellowish, and light-refracting 
| when stained with haematoxylin and eosin; toluidin 
| blue stain causes a diffuse metachromasia which is 


absent during preliminary treatment with hya- 
luronidase. This metachromasia apparently de- 
pends both on the mucopolysaccharides of the 
cementing ground substance and on the polysaccha- 
ride components of the collagen complex. Van 


'Gieson’s stain gives the swollen bundles a bright red 
‘colour and the fibrous structure can hardly be dis- 
‘tinguished. After treatment with collagenase, which 


(according to our data) specifically destroys the 
procollagen in tissue sections, but does not affect 
the unchanged collagen (Orlovskaya, Strukov, and 
Tustanovsky, unpublished), the fibres become more 
distinct. Van Gieson’s stain does not affect the 
entire collagen complex, but only the procollagen, 
and therefore the disappearance of the diffused red 
colour after treatment with collagenase indicates the 
presence of diffused precipitated procollagen in such 
sections. This observation shows that, in the early 
stage of connective tissue alteration, the superficial 
phase of the collagen complex is disintegrated, pro- 
collagen is displaced, and metachromatic collagen 
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These alterations may be 





polysaccharides appear. 
reversible. 
In the next stage of connective tissue alteration 


(“hyalinosis’”” or “‘fibrinoid’’ degeneration), the 
tissue is not uniform. Two kinds of tissue area are 
observed, fibrin being deposited in one but not in the 
other. In the latter, we observed an intense meta- 
chromasia which disappeared after treatment with 
hyaluronidase; PAS+-+. Foote’s stain gives an 
intense diffuse lilac colour, and Van Gieson’s stain 
gives a bright diffused red. After treatment with 
collagenase, the red after Van Gieson staining and 
the blue-red after Foote staining weaken, and the 
fibrous structure becomes well-defined. 

Other areas give a totally different histochemical 
reaction: yellow fields appear after Van Gieson 
staining, red spots after Mallory staining (Fig. 2), 
and a dirty-blue after staining with toluidin blue; 
PAS ++ to +++; when silvered the collagen 
bundles become argyrophilic. These areas con- 
tain deposits of fibrin (Fig. 3), which cause the 
colour changes. According to our observations, 
fibrin in itself is argyrophilic and PAS is positive. 
This has also been confirmed by Dempsey (1950) and 
by Gitlin, Craig, and Janeway (1957). 

In longstanding cases of disease, the connective 
tissue alterations acquire a still more motley charac- 
ter. Areas of great density appear together with 
areas where swelling and homogenization are 
prevalent. In some places there is intensive meta- 
chromasia (Fig. 4), and in others a dirty-blue 


Noe 


Fig. 2.—Mitral valve. Hyalinized connective Fig. 3.—Same preparation as Fig. 2. Fig. 4.—Same preparation as Fig. 2. 
tissue at the base of the valve. Mallory. Weigert staining of fibrin. Local Toluidin-blue. Heterogeneous intensive 
Red colouring of fibrin deposits. x 60. deposits of fibrin coioured in deep metachromasia. x60. 


blue. 


x 60. 
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colouring. The PAS reaction is not so intense. 
Incubation with hyaluronidase leads to the dis- 
appearance of metachromasia in some _ places, 
though it is retained elsewhere, which indicates the 
presence of acid mucopolysaccharides and also of 
glucoproteins or other compounds that are not 
depolymerized by hyaluronidase. Considerable 
localized deposits of fibrin are found in such tissue. 
After the collagenase treatment of tissue in places 
where no deposits of fibrin were found, the red 
colouring due to Van Gieson staining weakens 
sharply (Figs 5 and 6), and argyrophilic collastromine 
fibres appear. 

Thus, in the “hyalinized”’ tissue, we discovered an 
excessive amount of mucopolysaccharides of differ- 
ent types and an accumulation of procollagen, which 
was comparatively easily destroyed by collagenase in 
some places and could not be destroyed in others. 
This is an indication of the disintegration of collagen 
fibres. Considerable deposits of fibrin were also 
found here. 

Morphological changes in the connective tissue 
manifest themselves by the absence of collagen 
bundles and the appearance of dense homogeneous 
areas. This causes different degrees of disorganiza- 
tion of the connective tissue. A profound dis- 
turbance of this nature in the structure of the con- 
nective tissue was observed in the heart valves, 
endocardium, and chordae tendineae. 

The alterations in the perivascular and interstitial 
tissues of the myocardium are similar but less 
marked. The perivascular connective tissues and 
the interstitial tissues of the myocardium are loosen- 
ed and oedematous. Among the loose collagen 





Fig. 5.—Same preparation as Fig. 2. Van Gieson. 
colour of irregular intensity. x60. 


Bright red 
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bundles are some groups in which massive depvsits 
of fibrin are formed (Fig. 7, opposite). They are 
thickened and homogeneous; with Van Giesen’s 
stain they become bright red with yellow spots: 
with Mallory’s stain they become a homogencous 
blue with red spots; with toluidin blue they become a 
dirty-blue; with Foote’s stain they become lilac- 
black, or argyrophilic fibres appear (Fig. 8, opposite), 
Similar changes in the collagen fibres of perivascular 
connective tissue were observed by Stojalowski and 
Krygier (1956) in the early phases of rheumatic 
disease. The significance of these observations will 
now be discussed. 
Discussion 

Our observations show that collagen fibres play 
a direct part in the fibrinoid changes of the con- 
nective tissue. Klemperer (1954) believes that 
physical and chemical changes in the components of 
collagen occur during fibrinoid degeneration; the 
ground substance plays a secondary role in this 
process. The opposite view, held by a number of 
investigators (Altshuler and Angevine, 1949; Rubens- 
Duval and Villiaumey, 1952), is that the ground 
substance of the connective tissue plays the major 
role in the development of fibrinoid changes. 

Let us examine the composition of the altered con- 
nective tissue designated “‘fibrinoid necrosis”. Such 
areas are located in the endocardium and the walls of 
vessels. In their centre they have granular masses 
and along their periphery are seen characteristic large 
cells with basophilic cytoplasm; Van Gieson’s stain 
gives the granular material a yellowish-brown colour, 
and red shreds of fibre appear; Mallory’s stain pro- | 
duces red grains and blue shreds of fibre; Foote’s | 
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Fig. 6.—Same preparation as Fig. 2. Van Gieson staining after 

treatment with collagenase. After disappearance of procollagen the 

connective tissue is much less intensely coloured, and in places the 
colour is yellow. x60. 
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Fig. 7.—Fibrin deposits on the surface of collagenous fibre in the 
The collagenous fibres took a very dark 


perivascular connective tissue. 
colour. Weigert. x 200. 

stain reveals shreds of homogeneous collagen bundles; 
toluidin blue stain gives orthochromasia; PAS 
destruction of the elastic stroma can be observed. 
Here fibrin is either not found at all or is found in 
small deposits on the collagen shreds (it is possible 
that the fibrin previously deposited was undergoing 
autolysis). 

Such areas, with necrotic changes in the centre 
and large cells in the periphery, were regarded by 
Talalayev (1932) and Klinge (1933) as specific mani- 
festations of the genuine rheumatic process and are 
histogenetically identified with myocardium granu- 
lomata. We shall deal with the latter below; here 
we shall emphasize only the fact that, in the lesions 
developing in the endocardium and in the walls of 
vessels, the necrosis affects the connective tissue as 
can be determined by the presence of residues of 
collagen fibres. ‘‘Fibrinoid necrosis” is character- 
ized by profound dystrophic alterations in the con- 
nective tissue, which is subject to necrosis and, like 
other necrotic material, is resorbed by histiocytes. 

We have examined the various types of alteration 
in the connective tissue of the heart in cases of 
genuine rheumatism, and have made certain obser- 
vations on the mechanism governing these altera- 
tions. 

During exacerbations of rheumatic disease an 
increased exudation of plasma into the connective 
tissue (oedema) takes place as a result of the in- 
creased permeability of the capillaries. The com- 
0sition of the blood plasma in hyperergic conditions 

nd, in particular, during acute stages of inflam- 

natory rheumatism, is substantially different from 
ormal. There is a relative increase of the globulin 
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Fig. 8.—Fibrin deposits on altered collagenous fibres. 
The fibres have become argyrophilic. Foote. 200. 


fractions, especially of the gamma-globulins, as well 
as of fibrinogen (Wilson and Lubschez, 1948; 
Hansen, 1954; Dzyak, 1954). The blood muco- 
polysaccharides increase noticeably (Hadidian and 
Pirie, 1948; Rosenberg and Schloss, 1949). The 
oedema of the connective tissue and the increased 
acidity observed during acute inflammatory pro- 
cesses apparently call forth a partial disintegration 
of the collagen complex: displacement of pro- 
collagen and the appearance of polysaccharides. 
This may also be facilitated by the action of depoly- 
merizing enzymes, in particular, by hyaluronidase, 
whose activity increases in rheumatic patients, 
especially during exacerbations (Dorfman, 1950; 
Good and Glick, 1950; Zalessky, 1955; Egorova and 
Petrova, 1957). 

Thus, various substances accumulate in the connec- 
tive tissue, which have been released from the basic 
structure of the connective tissue or brought in by 
the blood owing to the increased exudation of the 
abnormal blood plasma. These substances include 
procollagen and other proteins and mucopoly- 
saccharides (hyaluronic acid and sulphated muco- 
polysaccharides) liberated from the collagen complex; 
proteins and polysaccharides of the ground sub- 
stance: polysaccharides of the chondroitin tissue 
of the heart valves (Tretyakov, 1916; Deiss and 
Leon, 1955); blood proteins and polysaccharides; 
and products of cellular activity and cellular dis- 
integration (enzymes and nucleoproteins). 

If the rheumatic process is interrupted at the end 
of an acute attack, the accumulation of abnormal 
substances is resorbed, and full or partial restoration 
of the normal structure takes place. However, we 
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know that rheumatism is characterized by a poly- 
cyclic, latent course, and once the structure of the 
connective tissue is altered the alterations will 
continue to develop with superimposition of new 
phases of destruction during exacerbations. In the 
affected areas there occur changes in plasma 
proteins (with the available methods we were able 
to find only the products of fibrinogen changes). 

Apparently different processes occur here. On 
the one hand, fibrinogen changes into fibrin of the 
usual type as a result of thrombin activity, and 
threads of fibrin are precipitated. On the other 
hand, the acid-sulphide mucopolysaccharides, which 
possess a high surface activity and which appear in 
increased amounts in the altered connective tissue, 
may interact with the plasma fibrinogen and thus 
form insoluble free fibrinogen derivatives (Thomas, 
Smith, and von Korff, 1954). Fibrinogen may be 
deposited on the surface of collagenous fibres in 
which the connexions between the polysaccharides 
and procollagen are partially destroyed. 

In their turn, the proteins and polysaccharides 
from the disintegrated collagen fibres and the ground 
substance may form new compounds, such as 
abnormal deposits of procollagen on chaotically 
built-up collastromine and areas of procollagen 
sedimentation combined with the excessive muco- 
polysaccharides. 

Thus new abnormal protein and polysaccharide 
compounds are formed which are characterized 
morphologically by the absence of shaped fibrous 
bundles and by the appearance of pathological 
structures. 

Proceeding from this idea of the pathogenesis of 
the destructive processes in rheumatism, let us 
examine the concept of “‘fibrinoid degeneration” of 
connective tissue. The composition of tissue in the 
areas of “fibrinoid degeneration” and in the areas of 
““fibrinoid necrosis” is different. In the former, the 
connective tissue contains fibrin—its constant com- 
ponent; in the latter, fibrin cannot be found by 
histochemical methods. In “fibrinoid degenera- 
tion’’ we observe mainly alterations in the proteins 
and polysaccharides of the connective tissue and 
interstitial fluid, which form abnormal compounds. 
In fibrinoid necrosis there is extensive destruction of 
tissue. However, in the literature, both these types 
of tissue alteration are known by the single name 
of fibrinoid, or, alternatively, only one of these 
types is described and defined as fibrinoid. This has 
led to the formulation of different theories about 
fibrinoid, depending on the material by which this 
phenomenon was studied. 

There can be no common designation for fibrinoid 
changes of the connective tissue, and there are no 
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grounds for including “‘fibrinoid’’ in a group of 
substances with definite chemical properties. The 
idea of “‘fibrinoid degeneration” includes several 
connective tissue changes caused by the destruction 
of collagen fibre with the disintegration of the 
collagen complex and the formation of anomalous 
compounds with elements of the ground substance 
and components of plasma, primarily with fibrino- 
gen. 

At the same time, local necrosis of the connective 
tissue may occur in which a different kind of 
phenomenon occurs. 

In chronic rheumatic disease with repeated 
attacks, both kinds of phenomena may be super- 
imposed; this results in extensive destruction of the 
connective tissue and the formation of the dis- 
torting sclerosis which is characteristic of genuine 
rheumatism. 

The described changes in the perivascular con- 
nective tissue are apparently of the same nature as 
“fibrinoid degeneration’’. The deposition of fibrin 
is indirectly associated with the blood supply and is 
evidently the result of fibrinogen alterations in the 
interstitial fluid. Fibrinogen is normally present 
in the interstitial fluid, but when there is an in- 
creased escaping of plasma proteins (oedema) it is 
found in much larger quantities. The mechanism 
of fibrin deposition is evidently the same as that 
described above. 

The appearance of argyrophilic fibres is, accor- 
ding to Schlossmann (1942) and Glynn and Loewi 
(1952), a characteristic feature distinguishing 
fibrinoid from banal deposits of fibrin. This 
phenomenon has no common designation and 
according to our observations includes two different 
phenomena. On the one hand we see the destruc- 
tion of the collagen complex under the influence of 
the softening and digestive action of oedema, histo- 
lytic enzymes, and so on, and argyrophilic proteins 
of collastromine become visible (Orlovskaya, 1956). 
Such is the mechanism of the appearance of the 
argyrophilic network in rheumatic granulomata 
(Klinge, 1933), or during fibrinoid necrosis of the 
vascular walls and submucosa of the intestine in 
enteritis necroticans (Brockhaus, 1953). On the 
other hand, fibres of the collagen bundles become 
argyrophilically stained, especially where there are 
massive deposits of fibrinogen. Here, the fibrinogen 
evidently combines with the reacting groups of 
collagen fibres liberated during collagen disintegra- 
tion and is diffused on their surface, so producing 
argyrophilia (Fig. 7). Such is the mechanism of 


“argyrophilia observed by Glynn and Loewi (1952). 


In studying the specific myocarditis, which, 
according to Aschoff (1904) and Talalayev (193°), 
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forms the basis of the tissue reaction in rheumatism, 
we were interested in elucidating two problems: 
the nature of the proteins in the granulomata of the 
myocardium and the character of the granuloma 
cells. 

In florid granulomata, in addition to large cells 


| with polymorphic nuclei and basophilic cytoplasma, 
' we observed ‘“‘cells’’ with abundant light cytoplasm 
| and a swollen nucleus. 
| methods established that the “‘cells’’ of the second 


The use of various staining 


type possessed all the tinctorial properties of the 
muscle fibres of the myocardium; a greenish-blue 
colour after staining with toluidin blue, which is 


‘unusual for any other tissue, is particularly charac- 


teristic. Granular masses that accumulate between 


‘the cells of granulomata have the same colour 


reaction (toluidin blue—a characteristic greenish- 
blue colour), which shows its myogenic origin. 
The disintegrated masses contain no material 
originating from the connective tissue. 

No “cells’’ of the second type are observed in the 


| older granulomata; as they mature, the basophilic 


cells decrease in size, lengthen out, and turn into 
fibroblasts; meanwhile the “‘cells’”’ of the second 
type, evidently residual muscle fibre, disintegrate and 
form a granular mass that is resorbed by the cells 
of the first type. Thus, in myocardial granulomata, 
the protein “‘masses” are in the main of myogenic 
origin on contrast to the specific nodules in the endo- 
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cardium and vascular walls, which include products 
of the disintegration of fibrous connective tissue. 

Cells of the histiocytic type are active elements of 
granulomata. Our observation that they contained 
ribonucleic acid testifies to their high activity. 

The histiocytic cells of the granulomata contain 
in their cytoplasma pyroninophilic granules which 
are destroyed by ribonuclease. Regular dynamic 
changes in the distribution and character of these 
granules may be observed during the development 
of granulomata. The cytoplasm of cells in young 
nodules does not have precise limits; the pyronino- 
philic granules are large, loose, and dull (Fig. 9). 
As the cells mature, they become denser and 
lengthen out, and groups are disposed in a definite 
direction; the colouring, density, and quantity of 
pyroninophilic granules of cytoplasma increase and 
pyroninophilic nuclei become visible. Thus, at 
first, in the period of the maximum activity of the 
cells, they contain a relatively small quantity of 
ribonucleic acid, but later, when they acquire a 
fibroblastic function, a considerable accumulation 
of this acid is observed. The quantity of ribo- 
nucleic acid is possibly related to changes in the 
functions of the histiocytes—they are at first lytical 
and later plastic (Brachet, 1947; Caspersson, 1939, 
1947; Kedrovsky, 1951; Gale, 1956); in this case, the 
function consists in the building up of the connective 
tissue. 


Fig. 9.—Granuloma in the myo- 

cardium. Brachet staining. Accu- 

mulations of grains of ribonucleic 

acid in cell cytoplasm. Cell limits 
not clear. x 200. 
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Summary 


(1) The structure of collagen is shown to be 
bi-phasic, consisting of soluble procollagen and 
insoluble collastromine. Each of these phases 
consists of many components. 

(2) Under various pathological influences, the 
collagen complex may be broken up into its various 
components. The degree of disorganization and 
the possibility of restoring the normal structural 
relationships of the tissues are dependent on the 
character, degree, and duration of the pathological 
process, the reactivity of the body, and the toxic 
influence of the pathogenic agent. 

(3) A special feature of the involvement of the 
connective tissues in acute rheumatism is the per- 
manence and intensity of the alterations, leading to 
the formation of new abnormal compounds between 
the components of the connective tissue itself and the 
substances entering from the blood plasma. The 
resulting pathological tissue alterations (hyalinosis, 
sclerosis) determine the gravity of the connective 
tissue changes in rheumatic carditis. 
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Recherches biochimiques sur le tissu conjonctif 
dans des cas de vrai rhumatisme 


RESUME 


(1) On montre que la structure du collagéne est 
bi-phasique, comprenant le procollagéne soluble et |a 
collastromine insoluble. Chacune de ces phases se 
compose de plusieurs parties. 

(2) Soumis a de différentes influences pathologiques, 
le complexe collagéne peut se décomposer en différents 
constituants. Le degré de désorganisation et la pos- 
sibilité de restaurer les rapports structuraux normaux des 
tissus dépendent du caractére, du degré et de la durée du 
processus pathologique, de la réactivité du corps et de 
linfluence toxique de l’agent pathogéne. 

(3) Un trait particulier de limplication des tissu 
conjonctifs es la permanence et l’intensité des altérations, 
menant a la formation de nouveaux composés anormaux 
entre les constituants du tissu conjonctif propre et les 
substances qui y viennent du plasma. Les altérations 
pathologiques des tissus (dégénérescence hyaline, 
sclérose) qui en résultent, déterminent la gravite des 
désordres des tissus conjonctifs dans la cardite rhumatis- 
male. 


Investigaciones bioquimicas sobre el tejido 
conjuntivo en casos de verdadero reumatismo 


SUMARIO 


(1) Se muestra que la estructura del colageno ¢ 
bifasica, comprendiendo el procolageno soluble y la 
colastromina insoluble. Cada de estas fases se compone 
de varios constituyentes. 

(2) Bajo varias influencias patolégicas, el complejo 
colageno puede dividirse en varios constituyentes. EF 
grado de desorganizacion y la posibilidad de restablecer 
las relaciones estructurales normales de los _ tejidos 
dependen del caracter, del grado y de la duracion de! 
proceso patoldégico, de la reactividad del cuerpo y de la 
influencia toxica del agente patdgeno. 

(3) Un rasgo particular de la implicacién de los 
tejidos conjuntivos reside en la permanencia y la inten- 
sidad de las alteraciones, llevando a la formacion dé 
nuevos compuestos anormales entre los constituyentes 
del tejido conjuntivo propio y las substancias viniend 
del plasma. Las alteraciones patoldgicas de los tejido 
(hyalinosis, esclerosis) resultantes, determinan la graveda( 
de las alteraciones de los tejidos conjuntivos en |a car 
ditis reumatica. 
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RELATION OF HIGH MOLECULAR WEIGHT PROTEINS 
TO THE SEROLOGICAL REACTIONS IN 
RHEUMATOID ARTHRITIS* 


BY 


E. C. FRANKLIN, H. G. KUNKEL, H. J. MULLER-EBERHARD, Anp 
H. R. HOLMAN 
The Rockefeller Institute for Medical Research, New York, N.Y. 


(RECEIVED FOR PUBLICATION JULY 22, 1957) 


The ability of sera from patients with rheumatoid 
arthritis to potentiate the agglutination of sensitized 
particulate bodies has been recognized since Cecil, 
Nicholls, and Stainsby (1931) noted the agglutination 
of certain strains of streptococci by these sera. 
More recently this property has been employed as 
the basis of a number of clinical tests for the diag- 
nosis of rheumatoid arthritis. The tests most 
frequently used are the sensitized sheep cell agglu- 
tination, Fraction II agglutination, latex fixation, 
Rh agglutination, and gamma-globulin precipitation 
tests. The reaction common to all these tests seems 
to be the interaction of the rheumatoid factor or 
factors present in serum with gamma-globulin 
attached to a particulate body. The particulate 
body probably acts only as a carrier for the gamma- 
globulin since it has been demonstrated by Epstein, 
Johnson, and Ragan (1955) that Fraction II gamma- 
globulin can form a precipitate with rheumatoid sera 
directly. This is especially true when the gamma- 
globulin has previously been altered by heating 
or a number of other procedures (Franklin, Holman, 
Miiller-Eberhard, and Kunkel, 1957). 

Normal human gamma-globulin contains two 
major ultracentrifugal components. The main one 
has a sedimentation rate of 7S, while the minor one, 
which normally makes up from 5 to 10 per cent. 
of the total gamma-globulin, has a sedimentation 
coefficient of 19S (Muller-Eberhard, Kunkel, and 
Franklin, 1956). It has been demonstrated by 
numerous observers, particularly Svartz and Schloss- 
man (1954) and by Ziff, Brown, Lospalluto, Badin, 
and McEwen (1956), that the rheumatoid factor 
is a gamma-globulin and that it can be concentrated 
in the euglobulin fraction of serum. Since the 
euglobulin fraction is rich in the minor high mole- 
cular weight fraction of gamma-globulin, it seemed 


* Paper presented at the IX International Congress of Rheu- 
mato!ogy at Toronto, in June, 1957. 


likely that the rheumatoid factor might be associated 
with a protein of high molecular weight. An 
ultracentrifugal study of sera and serum fractions 
from patients with rheumatoid arthritis was there- 
fore undertaken in an effort further to characterize 
the rheumatoid factors responsible for the positive 
serological tests. Each of these was found to be of 
high molecular weight. In addition, it was possible 
to detect in the sera of certain of patients with 
rheumatoid arthritis the presence of an unusual 
high molecular weight protein complex (Franklin 
and others, 1957). 


Materials and Methods 


These are similar to those previously described 
(Franklin and others, 1957) and will be outlined 
only briefly. 


(1) Ultracentrifugation—Analytical examination of 
sera and protein fractions was carried out in a Spinco 
Model E ultracentrifuge. Preparative density gradient 
ultracentrifugation was performed in a Spinco Model L 
ultracentrifuge in a swinging bucket rotor through a 
sucrose gradient. The distribution of gamma-globulins 
of different sedimentation rates was determined by a 
quantitative immunologic assay, using antisera against 
the major 7 S gamma-globulin and the minor 19 S gamma- 
globulin fractions; it was further checked by analytical 
ultracentrifugation of the recovered material. 


(2) Electrophoresis.—Zone electrophoresis was carried 
out according to methods previously described, using 
starch as a supporting medium and barbital buffer 
PH 8-6, T, 0-1. 


(3) Serologic Tests—The gamma-globulin precipita- 
tion test was carried out with gamma-globulin heated 
at 63° for 10 minutes as previously described. The 
sensitized sheep cell agglutination test was performed 
according to the method of Heller, Kolodny, Lepow, 
Jacobson, Rivera, and Marks (1955), the latex fixation 
test according to Singer and Plotz (1956) and the Rh 
agglutination test according to Waller and Vaughan 
(1956). 
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Results 

(1) Presence of a High Molecular Weight Complex 
in the Serum of Certain Patients with Rheumatoid 
Arthritis—Fresh sera from 31 patients with rheu- 
matoid arthritis and 37 sera from normal control 
subjects and from patients with a variety of diseases 
many of which were associated with abnormalities 
in the serum proteins were examined in the analytical 
ultracentrifuge. In all the sera examined a peak 
with a sedimentation coefficient of 19S could be 
observed during the first hour of centrifugation at 
52,640 r.p.m. This peak can be seen in normal 
serum (Fig. 1, opposite). In fourteen of the sera 
from patients with rheumatoid arthritis this peak 
divided into two parts. One of these sedimented 
with the normal 19S component. The other one 
sedimented more rapidly and has previously been 
called the 22S component (Franklin and others, 
1957). In seven of these fourteen sera this com- 
ponent was present in concentrations between 75 
and 350 mg. per cent., while in seven others it was 
present in amounts too small to be accurately 
measured and could be noted only as a distinct 
asymmetry preceding the 19S peak. The plasma 
was examined in two cases and was also shown to 
contain the component. Three sera from patients 
with rheumatoid arthritis with easily detectable 
amounts of this unusual complex are shown in Fig. | 
(opposite). None of the control sera contained 
measurable amounts of this high molecular weight 
material. 
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(2) Relationship of High Molecular Weight Com. 
plex to Serological Tests.—Table | demonstrates 
that, in general, there was some correlation bei weep 
the amount of 22S material and the intensity of the 
precipitation reaction and sheep cell agglutinatioy 
reaction. Subsequent studies on many additiona| 
sera have confirmed this observation and have 
shown a similar relationship of the high molecular 
weight fraction to the latex fixation and Rh agglu- 
tination reactions. In every case sera that were 
most highly active by the serological tests contained 
measurable amounts of 22S material. It appeared 
that the ultracentrifuge was relatively insensitive 
and that small amounts of 22S material might be 
present but remain undetected in sera that were less 
positive in the serological reactions. 

Further direct evidence demonstrating that the 
biologic activities were associated with a high 
molecular weight protein was obtained by density 
gradient high speed centrifugation of whole sera. 
Table II shows the results obtained with fractions 
obtained from one patient with rheumatoid arthritis. 
None of the activity by any of the serological tests 
was present in the top fractions which contained the 
bulk of the 7S gamma-globulin. (The albumin 
coloured with bromphenol blue was localized in 
Fraction II.) All the activity by each of the four 
tests was found near the bottom of the tubes in those 
fractions shown to contain all of the 19S gamma- 
globulin as determined by a specific antiserum and 
less than 10 per cent. of the total gamma-globulin. 


TABLE I 
RELATIONSHIP OF THE 22S COMPONENT TO THE ACTIVITY IN THE GAMMA-GLOBULIN 


PRECIPITATION AND THE SHEEP CELL AGGLUTINATION TESTS. THE NUMBERS OF CASES ARI 


LISTED 





Sensitized Sheep Cell Agglutination 














22S Material Gamma-Globulin Precipitation (Dilution) 
(mg. per cent.) —__—_—__ ——_ — 
Negative 1+ 2+ 34 4 <64 128 256 512 1,024 
ee 8 ae ee 8 2 3 Sia ar alae 
OE tie a! od 3 4 : | 2 2 
75-350 3 2 2 -_ ; 5 





TABLE II 
DISTRIBUTION OF 7S AND 19S GAMMA-GLOBULIN DETERMINED IMMUNOLOGICALLY AND RHEUMATOID 


FACTORS IN FRACTIONS PREPARED FROM A HIGH TITRE RHEUMATOID ARTHRITIS SERUM 
BY DENSITY GRADIENT ZONE CENTRIFUGATION 








Reaction Reaction Sensitized Gamma-Globulin Anti-Rh — 
Fraction with | with Sheep Cell | Precipitation A ~ sear = anex 
7S As 19S As. Agglutination Test ggiutination Fixation 
I 0 0 0 0 — 
Il Albumin 2+ 0 0 0 — ins 
Ill 4-- 0 0 0 0 0 
IV 1+ 1+ 1/64 2+ 1+ ees 
V Bottom 1+ 4+ 1/512 | 4+ 44 1/1,024 
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. Fic. 1.—Ultracentrifugal patterns of 
: one normal serum and three sera from 
n patients with rheumatoid arthritis. 
e Each of the rheumatoid arthritis sera 
| contains a second component sediment- 
n ing more rapidly than the 19 S peak 
41 visible in the control serum. 
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Numerous experiments of this type with both high 
nd low titre sera always gave similar results with 
he serological activities in the bottom fractions. 
hese experiments, while demonstrating an asso- 
iation of biologic activities with a high molecular 
eight protein, could not differentiate the 19S 
nd 22S types. 











The role of the 22S component in the gamma- 
globulin precipitation reaction in particular and in 
the other serologic tests as well was further demon- 
strated by repeated absorption of positive sera with 
altered gamma-globulin. After several absorptions 
there was a great decrease in 22S material in the super- 
natant with a concomitant loss of biologic activity. 
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(3) Characterization of 22S Complex.—vUltra- 
centrifugal examination of various electro- 
phoretically isolated protein fractions from sera of 
patients with rheumatoid arthritis showed the high 
molecular weight component to be associated only 
with the gamma-globulin fraction. Fig. 2 shows it 
to be distributed throughout the gamma-globulin 
fraction with a mobility slightly greater than that of 
the peak of the gamma-globulin. Similarly, the 
mobility of the four tests corresponded quite closely 
with that of the high molecular weight component. 
None of the other protein fractions contained any 
of the high molecular weight complex nor were they 
highly active in any of the serological tests. 
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Fig. 2.—Electrophoretic distribution of the 22S component (above) 

and the activity in the sensitized sheep cell agglutination and gamma- 

globulin precipitation tests (below) compared with the protein 

distribution in the gamma- and beta-globulin fraction of a serum 
from a patient with rheumatoid arthritis. 


Although evidence of heterogeneity in the ultra- 
centrifuge suggested the presence of more than one 
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molecular species in a number of instancvs, jt y 
possible to determine an approximate sediimentatiy 
coefficient of the complex. The s2o,w was calcula, 
to be 22:78. Since it seemed possible that the 
component might represent a circulating compl 
composed of 19S gamma-globulin and anoth 
protein, attempts were made to dissociate it and | 
study the constituent parts. The 22S mate; 
proved to be readily dissociable by 4-6M urea, ac 
at pH 3, and various other procedures. A\lthoy 
the initial observations were carried out on elect; 
phoretically isolated gamma-globulin fractions. 
soon became evident that, for purposes of accura 
quantitation of the composition of the 22S materi 
the euglobulin fraction prepared by dilution of ¢! 
serum with 10 volumes of deionized distilled wat 
was superior. By this simple procedure it y 
possible to achieve considerable purification of t} 
high molecular weight material. 

Fig. 3 shows the appearance of the euglobu! 
fraction prepared from equal aliquots of a hig! 
active rheumatoid serum and subsequently dissoly 
in equal volumes of saline, 30 per cent. urea, a 
glycine buffer pH 3. It can be seen that, where: 
the original euglobulin was composed of approx 
mately equal amounts of 7S, 19S, and 22S materia 
the urea and acid have resulted in complete di 
appearance of the 22S peak with a concomitay 





increase in material sedimenting with the 7S and 14 
fractions. Numerous observations of this typ 
to be reported separately indicated that the 2 
material was a complex composed of approximate 
50 per cent. 7S and 50 per cent. 19S materi: 


Removal of the dissociating agent, especially if ur 











pH 3 , 


Fig. 3.—Ultracentrifugal patterns of the euglobulin fractions prepil 
from the serum of a patient with rheumatoid arthritis dissolved 
5 per cent. saline, acid pH 3, urea, and mercapto-ethanol. 
dissociation of the 22S peak in acid and urea is accompanied }) 
increase in the amount of 7S and 19S material. The mercap! 
ethanol caused a loss of both 19S and 22S material 
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was used, has yielded highly active 19S fractions 
but has not yet resulted in reaggregation of the 22S 
complex. 

Dissociation of the 22S complex also sometimes 
occurred during preparative purification of the 
euglobulin fractions by density gradient centrifuga- 
tion. The bottom fractions obtained by this pro- 
cedure usually contained more than 90 per cent. 19S 
material and no detectable 7S and 22S molecules. 
These preparations were extremely active by the four 
serological tests used. Similarly it was possible to 


it w 
Ntatig 
Culate 
the 2 
omplg 
noth 
and { 
Nateri 
a, aC 
thoug 


a4 obtain active 19S material by gradient centrifugation 
cura of acid and urea-dissociated euglobulin fractions, 
aterig™ particularly if urea was used. However, here too 
of ti it was not possible to reform the 22S complex by the 
1 wats addition of gamma-globulin, even if the 7S material 
it wa that was split off during dissociation was used. 
of ti 
lobul Dissociation with Sulphhydryl Compounds 

u 
hig Recent observations (Ryle and Sanger, 1955; 
solv Deutsch and Morton, 1957) that many proteins 
a, ag consist of polypeptide chains linked by disulphide 
vhereg bridges suggested the possibility that the 22S com- 
yproxg ponent and its active 19S derivative might owe their 
ateria large size to such a linkage of smaller units. Mer- 
te dig capto-ethanol at a concentration of 0-1 M and 
mitaq cysteine at a concentration of 0-1 M caused complete 
nd 1% dissociation of both the 22S and the 19S components 
; tvg from euglobulin preparations. The result of one 
1e 24 such experiment is shown in Fig. 3. All 19S and 
matey 22S material disappeared and there was an increase 
aterig@ in smaller proteins mostly of the 7S class. With 
if ur this dissociation there was a complete loss of 


serological activity both in the gamma-globulin 
vege precipitation test and in the sheep cell agglutination 
reaction. 


Analyses of the Fraction II - Rheumatoid Factor 
Precipitates 


Similar studies were carried out on the precipi- 
tates obtained by the addition of Fraction II gamma- 
globulin to rheumatoid sera. This precipitate, after 
washing, could be dissociated with urea and acid 
buffers to give soluble protein solutions. Exami- 
nation in the ultracentrifuge showed that the precipi- 
tates were composed of 7S and 19S material in 
approximately equal amounts. Fig. 4 illustrates the 
ultracentrifuge pattern of two such dissolved 
precipitates. A similar composition was obtained 
when either urea or acid buffers were employed. 


nol 
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ol. Removal of the 7S material by density gradient 
d by 
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centrifugation yielded 19S fractions soluble in 
isotonic saline which were highly active in each of 
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the four serological tests. Of particular interest in 
these experiments was the finding that the material 
obtained by dissociation of the Fraction II - rheuma- 
toid factor precipitate contained high agglutinating 
activity for sensitized sheep cells. 





30 per cent. urea 


pH 3 


Fig. 4.—Ultracentrifugal patterns of two Fraction Il—rheumatoid 
factor precipitates, one dissolved in acid and the other in urea, showing 
the presence of approximately equal amounts of 7S and 19S material. 


Discussion 


It is well known that sera from many patients 
with rheumatoid arthritis contain a factor or factors 
which potentiate certain agglutination reactions. 
This property has been used as the basis of a number 
of serological tests characteristic of this disease. 
The present study has demonstrated the presence of 
an unusual high molecular weight protein complex 
in the sera of certain patients with rheumatoid 
arthritis who are strongly positive by the serological 
tests. This material is associated with the gamma- 
globulin fraction, has a sedimentation rate of 
approximately 22S, and appears to be an easily 
dissociated complex of 7S and 19S gamma-globulin 
fractions. Some evidence was obtained that the 
factors responsible for each of the serological tests 
were associated with the high molecular weight 
protein complex. This evidence was best for the 
gamma-globulin precipitation test. Occasional 
exceptions were encountered with the sheep cell 
reaction and further work is required to prove an 
absolute relationship. 

The exact incidence of the 22S component in sera 
from patients with rheumatoid arthritis is difficult 
to determine because of the insensitivity of the ultra- 
centrifuge. It can be seen by direct ultracentrifugal 
examination as a well-defined peak or as a broad 
inhomogeneity in about one-third of the patients. 
However, since it is detectable only in those sera 
which are strongly positive by the much more sen- 
sitive serological tests, it seems probable that this 
material may be present in amounts too small to be 
detected in a greater percentage of the cases. This 
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is in line with the known higher incidence of positive 
results by the serological tests. 

The observation that the 22S material is readily 
dissociated into two components with sedimentation 
rates of 7S and 19S indicates that it is a complex of 
7S and 19S material which exists in a soluble state 
in the sera of certain patients with rheumatoid 
arthritis. While the serological titres observed 
in whole serum seemed, in general, to parallel the 
amount of 22S material present, it has not been 
ruled out that some activity could reside in the 19S 
fraction of fresh serum. It has been readily possible 
to obtain highly active 19S material both by dis- 
sociation of the 22S complex and by centrifugal 
isolation from dissolved precipitates formed by the 
interaction of Fraction II gamma-globulin and 
rheumatoid factor. This would suggest that the 
true rheumatoid factor is a 19S gamma-globulin, but 
that it exists in vivo primarily as a circulating com- 
plex. Since 19S gamma-globulin is known to 
contain a number of antibodies (Franklin and 
Kunkel, 1957), it is possible that the 19S gamma- 
globulin active in the rheumatoid tests is also an 
antibody. The nature of the 7S portion of the 
complex remains to be determined. The possibility 
that the 22S material may be a circulating antigen- 
antibody complex appears worthy of further 
investigation. 





Summary 


An unusual high molecular weight protein com- 
plex was detected in the sera of certain patients with 
rheumatoid arthritis by direct ultracentrifugal 
examination. This material migrated as a gamma- 
globulin electrophoretically, had a sedimentation 
rate of approximately 22S and could be dissociated 
into two fractions with sedimentation coefficients 
of 7S and 19S. 

Evidence was obtained of a relationship between 
the 22S complex and four of the commonly-used 
serological tests. In whole sera the titres generally 
paralleled the amount of the 22S component, 
although some exceptions were encountered. Density 
gradient centrifugation showed that each of these 
seroldgical activities sedimented with fractions of 
high molecular weight. Dissociation of the 22S 
material followed by density gradient ultracentri- 
fugation resulted in 19S material which was highly 
active in the serological tests. 

Further dissociation could be accomplished with 
mercapto-ethanol and cysteine which split disulphide 
linkages. This resulted in a loss of serological 
activity. 

Analyses of the precipitate formed on the addition 
of Fraction II gamma-globulin to rheumatoid sera 
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indicated that it consisted of approximately 50 pe 
cent. 19S material. The latter isolated by centr). 
fugation was active in the sheep cell agglutination 
as well as in the other rheumatoid tests. 

The accumulated evidence suggests that the 
rheumatoid factors are proteins closely related to 
other 19S gamma-globulins and to the 19S anjj 
bodies, and that they exist in serum and plasma 
complexed to another type of protein. 
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Rélations des protéines 4 poids moléculaire élevé avec 
les réactions sérologiques dans l’arthrite rhumatismale 
RESUME 
Un complexe de protéines au poids moléculaire 
insolitement élevé fut décelé dans les sérums de certains 
malades atteints d’arthrite rhumatismale par examen 
direct 4 lultracentrifugueur. Ce produit se mouvait 
électrophorétiquement comme une gamma-globuline. 
avait une vitesse de sédimentation d’environ 22S et 
pouvait étre dissocié en deux fractions aux coefficients de 

sédimentation de 7S et 19S. 

On obtint des preuves qu'il y avait un rapport entre 
le complexe 22S et quatre des réactions sérologiques 
communément employées. Dans les sérums complets 
les titres étaient généralement paralléles a la quantité du 
composant 22S, bien que quelques exceptions fussent 
notées. La centrifugation par échelle de densité mon- 
trait que chacune de ces activités sérologiques sédi- 
mentait avec des fractions de haut poids moléculaire 
La dissociation du produit 22S, suivie d’ultracentriJ 
fugation par échelle de densité, aboutissait A un produil 
19S qui était extrémement actif dans les réaction 
sérologiques. 

Une dissociation plus prononcée pouvait étre obtenue 
a l'aide de mercaptoethanol et de cystine qui brisaien 
le lien disulfurique. Ceci aboutissait a une _pertd 
d’activité sérologique. 

Des analyses du précipité formé a l’addition de | 
fraction II de la gamma-globuline aux sérums rhumatis 
maux indiquaient qu’il consistait d’environ 50 pour cen 
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de produit 19S. Ce dernier, isolé par centrifugation 
était actif dans l’agglutination des globules de mouto 
comme dans les autres tests rhumatismaux. 

Les données accumulées suggérent que les facteurs 
rhumatismaux sont des protéines étroitement apparentées 
aux autres globulines gamma 19S et aux anticorps 199, 
et qu’elles existent dans le sérum et le plasma sou 
forme d’un complexe avec un autre type de protéine. 
















HIGH MOLECULAR WEIGHT PROTEINS IN RHEUMATOID ARTHRITIS 
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Relacion de proteinas de peso molecular alto con las 
reacciones serolégicas en la artritis reumatoide 
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ation SUMARIO 


Un complejo de proteinas de peso molecular insdlita- 
t thelinente alto fué encontrado en los sueros de ciertos 
ed toffenfermos con artritis reumatoide por examen directo 
antiq2 la ultracentrifugadora. Esta substancia se movia 
wns dlectroforeticamente como una gama-globulina, tenia 
yna velocidad de sedimentacién de cerca de 22S y podia 
fisociarse en dos fracciones con coeficientes de sedi- 
mentacion de 7S y de 198. 

Los datos obtenidos muestran una relacién entre el 
gmplejo 22S y cuatro de las reacciones serolégicas 
gomunamente empleadas. En los sueros completos 
ls cifras fueron generalmente paralelas a la cantidad 
. exp je] componente 22S, pero se notaron algunas excep- 
_mcones. La centrifugacién por escala de densidad 

mostro que cada una de estas actividades serolégicas 
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sedimentaba con fracciones de peso molecular alto. La 
disociacién del producto 22S, seguida de ultracentri- 
fugacién por escala de densidad, resultaba en el producto 
19S, que era muy activo en las reacciones seroldgicas. 

Se podia obtener una disociacién mas pronunciada 
con la ayuda de mercaptoetanol y de cistina, que rompian 
el lazo disulfurico. Esto resultaba en la pérdida de 
actividad seroldgica. 

El analisis de precipitado formado al afiadir la fraccién 
II de la gama-globulina a los sueros reumaticos indicd 
que éste consistia aproximadamente de un 50 por ciento 
del producto 19S. Este ultimo, aislado por centri- 
fugacion, fué activo en la aglutinacién de los glébulos 
de oveja asi como en otros fests reumaticos. 

Los datos recogidos sugieren que los factores reuma- 
ticos son proteinas estrechamente relacionadas a otras 
gama-globulinas 19S y a anticuerpos 19S que existen 
en el suero y en el plasma en forma de complejo con 
otro tipo de proteina. 
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EFFECTS OF PROLONGED ADRENOCORTICAL 
STIMULATION ON PATIENTS WITH 
RHEUMATOID ARTHRITIS 


BY 


H. F. WEST 


Sheffield Centre for the Investigation and Treatment of Rheumatic Diseases 


(RECEIVED FOR PUBLICATION MAY 8, 1957) 


The only practical means of maintaining a raised 
output of steroids from the adrenal cortex is by the 
daily intramuscular or subcutaneous injection of 
corticotropin in a medium that delays absorption. 
The effects produced by such therapy depend upon 
the amount by which the daily output of steroids 
is raised above the starting level and the length of 
time that the raised level is maintained. The only 
practical means of measuring the output of the 
adrenal cortex is by assaying, in 24-hr specimens of 
urine, the metabolites of the principal hormone 
cortisol (hydrocortisone). The study reported here 
covers 44 years, and is a follow-up of a previous 
study (West and Newns, 1955). For the first 
18 months the metabolites of cortisol were 
assayed by the “17-ketogenic steroid’ (17 KGS) 
method (Norymberski, Stubbs, and West, 1953) 
and since then they have been assayed by 
the “total 17-hydroxycorticosteroid’’ (17(OH)CS) 
method (Appleby, Gibson, Norymberski, and 
‘Stubbs, 1955). Both assays were developed at this 
Centre. The results of these two assays do not differ 
appreciably except in the rare disorders of the 
adrenal cortex. Consideration of the value and 
limitations of these assays will be referred to under 
the heading “‘Discussion”’ below but it can be stated 
at this point that a study of some 3,000 assays in con- 
junction with the clinical state of the patients con- 
cerned leaves no doubt that the anti-rheumatic effects 
produced by stimulating the adrenal cortex vary 
directly with the urinary output of 17 KGS and 
17(OH)CS. 

There have been many brief reports of the effects 
produced by corticotropin therapy and not a few 
describing undesirable effects, but rarely, if ever, 
have these reports included a statement of the level 
of adrenocortical stimulation achieved or of its 
duration. In view of the undesirable effects 
reported, this paper will take account of every 


* Part-time Nuffield Research Fellow, University of Sheffield. 


patient suffering from rheumatoid arthritis that has 
been treated here with corticotropin during the last 
44 years. 

Material 


Patients.—These fell into two categories: 


(A) 44 patients who had completed a short course of 
therapy (3 to 6 weeks), the therapy in no case having been 
withdrawn because of ineffectiveness or complications. 
This group included patients receiving adrenal re- 
stimulation after prolonged oral corticosteroid therapy 
and patients with acute exacerbations of the disease not 
thought to be in need of prolonged therapy. 

Those in the second category provided opportunities 
for the study of various preparations of corticotropin. 


(B) 66 patients whose therapy either exceeds 3 months 
and continues to date or whose therapy has had to be 
withdrawn for one of the reasons to be stated. 

42 of these patients ceased to receive therapy for the 
following reasons: 


(a) Acquired resistance to corticotropin 
(b) Hypertension < =e 

(c) Fluid retention and oedema 

(d) Psychosis . Ae 

(e) Heart failure 

(f) Clinical remission 

(g) Social reasons 


The circumstances of these 42 withdrawals will be 
referred to again below. 


tv 
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Most of these 66 patients were considered in need of 
prolonged therapy since their disease had been aggressive 
and disabling for many months. At this Centre approxi- 
mately one in every twenty rheumatoid arthritis patients 
was selected for prolonged adrenal stimulation or oral 
corticosteroid therapy (the latter therapy mainly for the 
purpose of controlled trials). Many of the severe cases 
had been referred from other hospitals, so that the per- 
centage of hormone-treated patients from the general 
rheumatoid population will have been less than 5 per 
cent. In choosing severely affected patients for pro- 
longed adrenal stimulation therapy, some furthe! 
selection was inevitable. For prolonged therapy 
patients have to have sufficient intelligence and facilil) 
to give themselves (or be given by a close relative) dail) 
injections of corticotropin. Complicating diseases, suc! 
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| intramuscular injection. 


in two cases), excluded patients from this study. 


Dosage.—For the last 4 years little corticotropin has 
een used other than Armour’s High Purity Acthar Gel. 
This is an oxycellulose purified preparation. A dose 
large enough to raise the daily urinary output of 17 KGS 
or 17}O0H)CS to from 20 to 35 mg. was given daily by 
The level aimed at varied with 
the severity of the disease and the clinical response. 


' Frequent urinary assays were made until a steady 


therapeutic level was achieved. Thereafter assays were 
performed at least every 4 weeks, unless a change in the 
batch number of the corticotropin or an alteration in the 
clinical state of the patient called for additional assays 
to check the degree of adrenal stimulation. 


Follow-up and Records.—Patients were seen at least 
every 4 weeks after discharge from hospital and a record 
was made of the following: 

Clinical state; weight; blood pressure; strength of 
grip; erythrocyte sedimentation rate; haemoglobin; 
packed cell volume; total white blood count; eosinophil 
count; 24-hr urinary excretion of 17 KGS or 17(OH)CS. 

For 2 years estimations of serum albumin and globulin, 
fibrinogen, and cholesterol were made, but these were not 
continued as they were not providing any useful addi- 
tional information (the serum cholesterol levels did not 
rise). 

The total white blood cell counts, which were found 
to rise roughly in proportion to the level of adrenal 
stimulation, will not be referred to further. The 
eosinophil counts were too variable to be of interest or 
value after the initial period of adrenal stimulation. 


Findings 
(A) Short-Term Adrenocortical Stimulation (3 to 6 
weeks) in 44 patients (Group A) 
No patient failed to show evidence of adreno- 


| cortical stimulation after the intramuscular adminis- 
} tration of a known potent preparation of cortico- 
| tropin 


provided they had not previously received 
corticotropin and acquired the ability to destroy it. 
Raising the output of 17 KGS or 17(OH)CS 50 to 
100 per cent. above the starting level resulted in the 
amelioration or complete disappearance of 


} Symptoms and the regression of physical signs. 


This group will not be further considered as the 
subject of this paper is the effects of prolonged 
adrenocortical stimulation. 

(B) Effects of Continuous Adrenocortical Stimulation 
for Periods exceeding 3 Months in 66 patients 
(Group B) 


A total of 42 patients (18 women and 24 men), 
who received continuous adrenal stimulation for 
more than 3 months (average 16 mths), are listed 
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as tuberculosis, chronic nephritis, and hypertension (save 
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They are referred to below 








in Table I (overleaf). 
as Group X. 

Out of this total, 22 patients (7 women and 15 
men: Nos. 21-42) received therapy for more than 
one year (average 25 months). They are referred 
to below as Group Y. 

The severity of the disease was the same in the 
women as in the men, and the outcome of therapy 
was the same for both sexes. When the results of 
this study are compared with those of other 
therapeutic studies, this unusual preponderance of 
men need not therefore be considered. 

Before starting adrenal stimulation therapy, all 
the patients had received aspirin, 27 had had 
phenylbutazone, seventeen gold, and fourteen 
cortisone (see Table I, footnotes). 

Table I, which will be referred to repeatedly in 
the text, sets out the essential data for each patient, 
with the exception of the radiographic findings 
(Table VI). 


(1) EFFECT UPON THE DISEASE Process.—Table I 
shows that the adrenal stimulation therapy given to 
these patients did not result in the eradication of 
the disease. This being so, it is necessary to 
compare the progress of these patients with that of 
a similar group who have not had adrenal stimula- 
tion therapy. The usual form of controlled trial 
was not possible and will remain impracticable until 
such time as we have corticotropin of a uniform 
potency which is not allergenic. The second best 
is to compare the progress of this group of patients 
with other groups treated and similarly assessed. 
This comparison is made below. 


(a) Physical Ability—The gradings used were 


as follows: 
Grade 1 Physical abilities appropriate to age un- 
impaired. 
Grade 2. Able to work or do normal housework but 


not up to Grade 1. 


Grade 3 Major disabilities, mobility restricted, only 
able to do very light work. 

Grade 4 Dependent on others for personal needs. 

Grade 5 Bedfast. 


Rheumatoid arthritic patients judge the value of 
their treatment mainly by the change in their 
physical ability. In this study 37 of the 42 improved 
by at least one grade and none fell to a lower grade 
during therapy (Table I, overleaf). The benefit 
cannot be entirely attributed to the adrenal stimu- 
lation therapy, however, for two reasons: 


(i) The activity of the disease (which is the main 
determinant of physical ability except in very 
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RECORD OF OBJECTIVE DATA FOR 42 INDIVIDUAL PATIENTS (GROUP X) SET OUT IN ORDER O} INCRE THERA? 

sila | 17 KGS or 17 (OH)CS wide -yte Sedim 

uration : ssays ysi ility Strength r ( 

: . Age at of Duration (mg./24 hrs) ¥ a introbe) ! 

Patient | Previous | Ssart of | Se Di of | be 26) & 
No. Therapy Sian - isease | Therapy | | ne a eas ae) * 
py at Start (mths) Mean Last At | Month At Last anor) 3 
) | Control Monthly | Monthof Start | of Start Month of onthly 
Level Therapy | Therapy Cherapy cords | ¢, 
1 23 41 F 6 . | = 32 | 3 | 2 150/105 150/10 Me 

2 ae 52 M 2 3 } 12 18 22 2 2 70/85 180/185 24 
3 1 50 F t 4 | 9 25 10 3 2 70/75 105/100 I 36 
4 1 44 F 1 4 10 29 20 4 1 0/0 200/180 20 
5 1 47 M 1 4 17 40 40 3 2 195/190 260/260 fe 41 
6 1 35 F 1 4 10 30 =| 30 3 1 75/85 | 250/24 5 
7 ie: 47 M 18 4 13 27 40 3 2 75/85 100/100 il 
8 1 49 F 1 4 8 34 36 3 2 70/50 200/150 18 
9 123 53 M 15 5 9 26 | 25 3 2 100/100 100/150 22 
10 1 3 26 F 2 5 x 23 20 oe 65/70 80/80 Me 45 
11 2 45 M 15 6 12 26 23 3 3 30/30 100/90 2? 
12 12 34 F 5 6 10 26 27 2 | 3 90/85 190/205 fi 45 
13 55 M 5 6 9 32 26 $ i 32 100/120 200/175 I 14 
14 23 59 M 5 6 11 30 22 3 | 2 90/100 120/185 18 
15 3 23 F 2 6 9 30 19 4 | 2 30/40 110/135 I 35 
16 1 50 F + 6 5 36 20 3 2 80/70 220/185 7 
17 1 3 37 b 9 8 x 27 40 . I-93 80/60 130/115 J ig 
18 1 40 M + 9 14 27 38 3 i 110/115 | 260/20 J 2 
19 1 49 M 3 10 12 24 17 me 60/70 | 200/180 fe 21 
*20 1 54 M 4 10 86| = «(14 25 18 a.) 2 55/75 115/100 J 25 
21 23 42 | aM 4 = | @& 24 23 as 185/190 | 230/250 fF 35 

*22 12 56 M 4 12 x 27 19 > i s 128/120 | 210/230 I 2% 

*23 1 45 F 3 13. CO 9 25 43 3 | 2 160/150 | 260/260 J 23 

*24 49 i 1 13 13 18 12 3 3 30/30 60/40 36 

*25 12 35 M 16 13 | 9 25 25 . % = 115/105 | 190/195 5 

*26 63 M 1 14 19+ 24 16 4 3 165/100 160/230 6 

*27 47 M 1 Tn ee F 28 21 - a “3 230/190 | 260/260 I 25 

#28 34 M 3 i | xX 26 46 .- 8 & 250/250 | 260/260 Jf 34 

*29 1 3 32 F 2 is | xX 27 19 4 | 3 75/65 65/90 12 

*30 1 46 M 8 _— fe 23 24 4 | 3 105/90 100/120 & 41 

*31 32 33 F 3 24 8 31 27 3 2 50/60 70/70 19 

#32 39 M ; 25 10 39 55 3 | 2 130/130 | 260/260 IB 24 

#33 12 45 M 2 27 | 16 33 40 .- | 8 80/75 200/190 5 

$34 21 M 3 27 x 31 21 a 50/50 | 240/255 [B17 

©35 123 46 M 12 29 | xX 30 30 a 120/75 115/130 J 17 

*36 Ras 46 M 12 34 11 25 29 4 3 120/90 240/250 25 

#37 1 37 7 2 36 | (12 23 23 > | 2 60/60 75/75 9 

#38 1 3 50 M 4 7 6|hClU8 . 28 25 alee 60/90 | 260/260 7 

#39 1 68 ia 4 38 CdS 4:Sd| 27 | 10 3 2 60/50 140/160 J 19 

*40 12 47 M 3 41 11 31 | =a t+ « 3 120/80 100/80 12 

*41 15 M ; 45 x 31 27 4 2 80/70 260/260 21 

*42 2 42 F } © | X | 2 | 2 | 3 2 80/80 185/180 fe 18 

i | 
Previous therapy: All had had aspirin; 1=Plus phenylbutazone; 2=Plus gold; 3 = Plus cortisone. X=No assay. a=Polyarteritis nogiolitis, ¢ 

advanced states) waxes and wanes in an unpredic- noted that the Medical Research Council—Nuffield 

table manner, so that any group started on a_ Foundation aspirin-cortisone trial included only 
particular therapy at a time of maximum disease’ early cases (3 to 9 months’ duration). The prog- 

activity (as in this group under study) are likely, as nosis for a group of early cases is much better than} —— 
a group,- to show less disease activity at any sub- that for a group with a disease duration of 2 or more 

sequent assessment. years. 

(ii) Many previously untreated patients can have (6) Strength of Grip—tin the majority of | Enpire 
their physical ability improved by active physio- rheumatoid arthritics the state of the hands is the | =o 
therapy alone (i.e. through some restoration of best single guide to the severity of the disease, and } West ar 
muscle power and through correction of deformity). changes in the strength of grip are the best guide J — “'° 

Table II (opposite) shows comparisons with other to changes in the activity of the disease. Strength J Present 
trials in which this Centre has been concerned. of grip was measured, with a sewn-up sphyg- § - 

MRC-} 


The mean findings for this study are recorded for the 
whole group (X) and for those who have been 
treated for more than one year (Y). 


It will be 


momanometer cuff, at approximately the same time 
each day—after any morning stiffness had been 
worked off. 260 mm. Hg was the maximum 
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CREME THERAPY. PATIENTS 21-42 WHO RECEIVED THERAPY FOR ONE YEAR OR MORE COMPRISE GROUP Y 


































































xyte Sedimentation Rate : : lb. 
. introbe) (mm./hr) Haemoglobin (g./100 ml.) Blood Pressure Weight (Ib.) 
—— | : | 
Mini- Last . Last . Last |Maximum : Last 
ist eanof) yum Month | At paar — ~m Month At a on Month Before At —— Month 
th of onthly - of Start ened | enaded of Start carded of | Onsetof | Start eee |__ of 
rapy cords | corded Therapy | | Therapy Therapy | Disease | Therapy 
150 27 25 32 9-7 10-3 11-3 10-5 140/90 | 160/110 | 170/105 136 128c 148 | 148 
185 14 5 13 13-7 15-5 16-4 16-4 130/85 145/90 140/85 144 142¢ 145 | 145 
100 6 32 37 10-2 12 13 11-9 120/70 200/95 | 160/80 112 104 120 120 
180 0 4 8 10-2 12-8 15-1 15-1 130/80 160/110 | 140/100 166 136 149 148 
260 41 18 49 10 11-6 11-6 10-2 145/80 150/85 150/35 161 155 167 167 
240 5 5 5 15-9 16 16 16 130/85 145/90 115/75 130 124 132 | ie 
100 il 10 10 10-8 13-5 14-5 14-5 135/70 160/85 160/85 140 125 145 | 145 
150 18 6 6 8-7 12-1 14 14 130/80 190/95 180/90 115 96 | 118 ; 110 
150 22 9 9 12-6 13-4 14-1 14:1 155/96 170/100 155/95 204 204c 214 | 209 
80 45 43 45 11-1 10-3 11-6 9 135/85 | 135/85 120/65 116 121c | 124 | 120 
90 2? 8 8 11-3 11-3 12-3 10-8 110/70 | 150/110 | 150/90 128 109 | 127 126 
205 45 28 48 10-2 12:5 13-7 12-3 115/70 140/90 140/90 146 | 102 113 | iz 
175 14 6 10 15-1 16-5 16-7 15-9 115/80 140/100 | 155/90 179 131 | 151 | 
185 18 7 7 13-7 14 15-5 15-5 150/80 170/80 160/80 136 | 177e | 194 | 185 
135 5 34 34 6-1 8 9-9 9-9 105/75 120/75 120/75 163 | 102bc | 133 | 130 
185 17 5 19 10-5 15 16-2 15-1 110/70 150/90 135/95 130 108 135 | i335 
115 8 2 10 13-3 13-4 15-1 12-6 140/90 180/95 180/95 129 117c | 140 | 140 
200 22 7 7 12-6 14 15-5 13-8 115/70 115/75 100/70 162 147 | 162 | 156 
180 21 4 24 11-4 14-6 17-5 14-2 170/70 175/100 | 185/90 146 126 148 | 141 
100 25 14 30 13-4 14-3 15°5 14:5 145/85 | 190/120 190/120 152 |} 144 | 152 | 150 
250 35 20 20 7-9 8-8 10-6 9-9 150/85 | 160/100 | 155/100 145 138¢ 143 | 135 
230 26 a 5 14-1 14-8 15-9 15-6 115/75 160/90 160/90 166 146 | 173 173 
260 23 11 11 9-7 11-7 14-1 12-6 120/70 140/90 130/85 156 160c | 179 169 
40 6 19 54 8-7 10-4 13 13 125/75 120/80 110/60 129 93 | 128 119 
195 5 2 4 12-3 14-4 15-5 14 | 130/85 130/90 130/90 112 102 129 128 
230 % 7 40 10-8 12-5 13-7 12-7 180/110) 180/110 | 170/105 146 | 133 | 139 139 
260 25 5 20 13 14-2 15-3 15-3 145/80 150/90 | 140/90 161 153 180 180 
200 4 10 34 14-1 12-5 14-5 14-5 180/90 190/110 | 190/110 168 | 182¢ | 199 199 
90 12 3 14 10 12-3 13-7 10-8 140/85 165/115 | 150/100 161 158¢ 193 193 
120 41 26 26 10-7 13 14:8 14-2 125/75 165/110 | 150/100 140 130c | 153 149 
70 19 6 35 12-3 9 12-6 12-3 120/80 | 160/100 | 135/90 142 111 | 126 124 
260 24 il 20 14-1 14 15-5 15-5 130/70 160/110 | 160/110 | 150 147 | 177 168 
190 5 2 2 14-2 16-3 18 16-3 125/90 180/110 | 180/100 | 173 161 | 172 171 
255 17 4 14 | 13-7 15 15-9 15-2 110/80 160/100 | 125/80 | 110 101 124 110 
130 17 5 15 : 15-5 16-4 14:5 130/80 160/100 | 130/90 134 130c | 163 163 
250 25 6 18 15-5 15-7 17-5 14-5 120/80 140/95 120/80 182 143 | 166 157 
75 9 3 13 11-1 10:5 12-6 10-2 120/75 135/90 | 150/80 116 106 | 139 | 
260 7 3 3 16-5 16-7 18 18 130/80 140/85 | 135/80 171 17lc 190 190 
160 19 3 13 13-7 13-3 15-5 13-6 150/100 | 120/115 | 130/80 154 111 | 144 | 144 
80 12 2 10 12-6 16 17-5 16°4 120/80 | 210/110 | 190/100 Cie aa ae. 
260 21 2 3 10-8 13-7 16-9 14 120/70 140/80 135/60 | 100 97 | 124 | 118 
180 18 4 27 11 14 16:4 13 130/80 160/100 | 180/90 136 127 | 145 137 
tis nogmpolitis, c=Previous cortisone therapy. d=Scleroderma. + =Febrile at the time. * = Radiological findings detailed in Table VI. 
3 
ald TABLE II 
nly CHANGE OBSERVED IN PHYSICAL ABILITY IN THIS AND OTHER STUDIES 
g- 
an 
re Physical Ability 
Duration — Mean Duration 
Trial of Therapy Pati ned Age of Disease Mean at | Last Month 
(mths) ” (yrs) (yrs) Start | of Therapy 
of Empire Rheumatism Cortisone.. i 12 38 46 7-1 2-3 2-1 
he Council (1955) Aspirin st a3 12 39 47 6:8 2-3 2-1 
nd J West and Newns Cortisone .... *19 27 43 6-1 3 2-7 
‘de (1953) Controls... *19 27 43 6 2-6 2-3 
sth Present Study xX ae i ake *16 42 46 4:5 3-3 2°15 
/g- (1957) ¥ oe se ae *25 22 43 4-2 3-3 2:3 
me MRC-Nuffield (1955) Aspirin—Cortisone .. 24 59 | 45 0:St 3-1t 2°3t 
en i 
im Mean duration + Figures deduced from data given 
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possible reading. The results are shown in Table 
Ill. 
TABLE III 
RESULTS OF TESTS OF HAND GRIP 




















| - c | | Mean Strength of Grip (mm. Hg) 
o. of | ; 
Group | Patients | Hand Maximum | Last 

| At Start | Recorind | Month of 
e¢ | Therapy 
| | Right | 9% | 200 175 

x | 42 
| Left 91 193 175 
| | Right 110 | 211 180 

yy | #2 ] | 
| | 208 186 


| | Left 101 





Table I shows that in only one individual patient 
did the mean strength of grip (R+L) fall below the 
starting level. The fact that the last recorded 
figures are below the maximum figures is mainly 
due to the fact that the strength of grip is highest 
when the adrenal stimulation is highest, and a 
similar state of affairs is seen when the E.S.R., Hb, 
blood pressure, and weight records are studied. 
At some time during the study each patient will have 
been stimulated to a level well above his mean level. 
The mean level of 17 KGS or 17(OH)CS output for 
the last month of the entire group was 26 mg. and 
the mean of the means for the total duration of 
therapy was 28 mg. The only valid comparison 
for strength of grip is with the group of cortisone- 
treated patients referred to by West and Newns 
(1953); in this study the mean strength of grip of the 
27 patients rose from 105/100 to 155/153 in the 
course of 19 months. This group had a mean 
disease duration of 6-1 years compared with 4-5 
and 4-2 in this study. In the Medical Research 
Council—Nuffield Foundation Aspirin-Cortisone 
Trial (1955), mean figures for grip are not given, 
but it is stated that the strength of grip deteriorated 
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to some degree in fourteen out of 59. I). the 
M.R.C. -Nuffield Cortisone versus Prednisone Tria] 
(1957), the mean strength of grip of the thirty 
cortisone patients changed from 135/136 to 129 /|37 
(1 year), and that of the 33 prednisone patients from 
1371/36 to 150/155, but again the disease of the 
patients was of longer duration than that of our 
adrenal stimulation group. 


(c) Erythrocyte Sedimentation Rate (Wintrobe), 
—Means obtained in Groups X and Y and com- 
parisons with results in other trials are given in 
Table IV. 


(d) Haemoglobin Levels (oxyhaemoglobin 
method).—Means obtained in Groups X and Y 
and comparisons with other trials are shown in 
Table V (opposite). 


(e) Radiographic Changes.—The 22 patients 
who received continuous adrenal stimulation therapy 
for 12 months or more (average 25 months) had 
follow-up radiographs taken of their hands, which 
were clinically affected in every case. The films 
taken covered an average period of 254 months. 
(In a few cases the period covered included a few 
months at the beginning or end of the study during 
which sub-therapeutic levels of stimulation were 
given—months not included in the “duration of 
therapy”’). The findings in Table VI (opposite) do 
not include changes in bone density, since estimates 
of such changes are liable, for technical reasons, to be 
unreliable. It can be said that no gross changes 
were observed. It will be seen that in only two 
cases (or possibly three) were advances noted in the 
size of erosions or new erosions seen. Some loss 
of joint space was observed in a further three cases. 
The appearance described as “healing’’ consisted 
of a replacement of the frayed edges of an erosion 
by dense bone. 


TABLE IV 
COMPARISON OF MEAN CHANGE IN ERYTHROCYTE SEDIMENTATION RATE IN VARIOUS TRIALS 








Mean Erythrocyte Sedimentation Rate 














Trial No. of ri in Method Seat | ein 
ria . oO erapy etho ean o es 
Patients (mths) At Start Monthly at 2 5 mao 
Records ecorde oO erap} 
Empire Rheumatism Cortisone ... 38 12 Westergren 37 See meaigee 23 
Council (1955) Aspirin ate 39 12 } 36 —_ 24 
M.R.C.-Nuffield | Cortisone .. 42 24 Wintrobe 42 il oy 29 
(1955) Aspirin... 42 24 42 a a 28 
West and Newns | Cortisone .. 27 *19 Wintrobe | 34 in a 29 
(1953) | Pairs... 27 *19 23 | i oe 28 
Present Study (1957) | X ..... 42 *16 Wintrobe 40 2-5 | 75 49-5 
. eee na: 22 #25 40 23 7 18 





* Mean duration. 
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TABLE V 


COMPARISON OF MEAN CHANGE IN HAEMOGLOBIN LEVELS IN VARIOUS TRIALS 






































Mean Hb (g.) 
. Duration Mean of : 
. No. of Maximum Last Month 
Trial ibe ; of Therapy At Start Monthly 
Patients (mths) Reserds Recorded of Therapy 
| Empire Rheumatism Cortisone 38 12 12-5 ia ae 13-3 
Council (1955) Aspirin 39 12 12-5 _- — 13-1 
MR.C.-Nuffield Cortisone 30 24 12-2 - oe 13-0 
(1955) Aspirin 28 24 12-1 _ — 12-3 
West and Newns Cortisone 27 *19 11-3 — — 12-3 
(1953) Pairs .. 27 *19 13-5 — — 13-3 
Present Study _ rere 42 #16 11-9 13-2 14:8 13-6 
(1957) Y a me 22 *25 2:3 13-4 15-2 14-0 
*_Mean duration. 
TABLE VI 


CHANGES NOTED IN BONE EROSIONS IN HAND RADIOGRAPHS IN 22 PATIENTS ARRANGED IN ORDER OF DURATION 
OF THERAPY AND HENCE IN ORDER OF LENGTH OF INTERVAL BETWEEN X-RAY EXAMINATIONS 










































































po Duration ai Average 
Patient Age at : of Disease Duration Level X-ray Bone Interval , ; : 
No. etd Sex ai ‘ou 17 KGS or _Erosions 5 5p Change in Erosions 
; 17 (OH) CS . ceed y 
(yrs) (yrs) 03. +3 ++) 
a 20 54 ; M -* ; 7 10 25 - O 12 - No ‘change _ 
_ 23 45 F 3 12 | 25 ~ ee Pp No change 7 
24 49 FE 1 13 18 + —”~*«S~*«é<ealing 
25 35 F 16 13 25 ee | No change _ 
26 | «+68 | M ; 14 (24 ‘O .|%2 | Nochange 
2 | « | M 3 is 2% | + 42 | Nochange 
29 32.~«;(‘<i«éz 2 is 2 ; | Nochange —™*S 
2 47 M : 1B 28 Sa i8. | Healing 
22 56 M 4 12 27 ee anes 19 Slight advance in previous erosiont 
= 30 46 : M 8 19 ; 23 ea ee eae 21 a No change* 
chia ae Ss : 24 0—t«OD ++ | 23. | Nochange 
33 46 M 12 29 30 re (eta 23. No change as 
32 39 M , 25 39 Oo | 2 | Nochange 
33 45 MoM” 2 7 33 - +4 | 99 | Healing : 
34 2100°~=C«MM 3 “27 31 a 28 Healing | 
7 7 F 2 36 23 Oo | 3% Nochange 
38 - 50 ; M 4 37 _ 28 a 40, No change* —_ 
39 a |F 4 38 27 “a 40. Nochanget 
40 47M” 3 “él 31 ++ | 41 | Newerosion ' 
Advance in previous erosion 
41 45 MoM” a — | 31 eo | No changes 
36 46M So | nx stkhm6?2ShhUf oe 43. Nochange* 
42 4. =6| sO#é 3 | ss | » | 2 | SS or. le 
No new erosions 





* Some apparent loss of joint space. 
Chis may have occurred in the7 months before therapy was begun. 


' Dense calcium deposits about phalanges resorbed almost com- 





pletely. No detectable change in bone density of lumbar spine after 30 


months therapy. 


§ Epiphyses fused normally during therapy. 
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The findings in the other trials referred to 
previously do not provide comparable data except 
that of West and Newns (1953). In that trial 
fifteen of twenty cortisone patients and twelve of 
twenty controls showed an advance in erosions 
over an average period of 19 months. As the 
difference between these findings and those of the 
present trial were so marked, the radiographs of the 
1953 trial were reviewed. Those of nineteen 
patients were found and on re-reading them, using 
the same criteria as for the present study, the 
findings were as follows: 

Ten of the nineteen had bony erosions of the 
hands at the start and twelve showed an advance in 
erosions and/or new erosions. Two others showed 
some loss of joint space. 

In the Empire Rheumatism Council’s Aspirin- 
Cortisone Trial (1955) in a period of one year, the 


average number of joints radiologically affected for ~ 


the first time was two per patient (joint narrowing 
and/or erosions were counted.) 

In the Medical Research Council—Nuffield 
Foundation Cortisone versus Prednisone Trial 
(1957), ten of 24 cortisone patients and nine of 27 
prednisone patients had evidence of advance in 
bone erosion at the end of one year. Both hand and 
foot radiographs were examined, but this did not 
double the number of patients showing an advance 
in erosions, since in most cases an advance in bone 
erosion of the hands was accompanied by similar 
changes in the feet (personal observation). 
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(2) OTHER EFFECTS 


(a) Blood Pressure.—Table VII gives the record 
of mean blood pressure for the groups at the 
beginning of treatment, at the end of the last month 
of treatment, and the maximum level recorded 
during treatment 

As with other data presented, the maximum 
readings occurred at times of maximal adrenal 
stimulation, and the lower final readings were not 
due to a fall occasioned by prolonged therapy. 
The interest in these blood pressure readings lies 
in the individual variations to be seen in Table I, 
Patient 20 (a male aged 54) developed hypertension, 
whereas Patients 35 and 36 (males aged 46) did not 
do so although they had a higher output of 
17(OH)CS for three times as long. Patient 26, 
who started with hypertension, showed no sign of a 
further rise during a year’s therapy. Patient 39 
(a female aged 68) had a slightly lower blood 
pressure after more than 3 years therapy, as did 
Patient 41 (a boy aged 15) after nearly 4 years of 
therapy. Nevertheless, there was a general tendency 
for blood pressures to rise, and a few individuals are 
clearly not suitable for this form of therapy. 


(b) Weight.—Table VIII gives the mean of the 
weight records at various times. It will be seen 
that the last weight recorded is little above the best 
weight reached before the onset of the disease. 
Table I shows that in individual patients weight 
was put on greatly in excess of previous maxima, 

















Tasie VII 
MEAN BLOOD PRESSURE RECORDS AT START AND END OF THERAPY AND MAXIMUM RECORDED DURING 
TREATMENT 
Mean Blood Pressure 
Mean Duration | —_———- - 
Group of Therapy | No. of Patients oe At Start Maximum Last Month 
(mths) ¥ Recorded of Therapy 
. a 16 42 44 132/80 159/94 149/89 
; ae - i 25 | 22 | ad 135/81 151/103 148/90 
TABLE VIII 


MEAN WEIGHT RECORDS AT START AND END OF THERAPY, WITH MEAN MAXIMUM WEIGHT DURING THERAPY 
AND MAXIMUM WEIGHT BEFORE ONSET OF ARTHRITIS 





| Mean Duration | 


Mean Weight (ib.) 











Group | of Therapy No. of Patients Maximum before At Start Maximum Last Month 
(mths) Onset of Disease | during Therapy of Therapy 
mm + a 16 42 145 132 152 148 
7 on oa 25 22 145 133 157 152 
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but that other patients treated for an equal or 
longer period showed no such increase. Most of 
the weight gained was of natural distribution and 
included muscle, as is evidenced, particularly in 
previously debilitated patients, by a steady rise in 
creatinine excretion. 


(c) Hirsuties—No particular attention was 
paid to the growth of facial hair. No coarse 
growths were seen in females, but some drew 
attention to an increase in downy hair and some 
males noted a stronger growth in the beard area. 

One patient volunteered the information that the 
skin of her legs used to be dryish and sparsely 
covered with coarse hair but that the skin became 
soft and the coarse hair disappeared during therapy. 


(d) Pigmentation.—The relatively crude cortico- 
tropins contained enough melanocyte-stimulating 
hormone to cause marked pigmentation in dark- 
haired individuals. Since oxycel-purified cortico- 
tropin became available, pigmentation has ceased to 
be noticeable. 


(e) Function of Other Endocrine Glands.—No 
clinical evidence of hypo- or hyper-thyroid activity 
was noted. The impression was gained that in some 
patients irregular menstrual function was corrected 
during therapy and that in others excessive adrenal 
stimulation may have caused menstrual irregularities. 
The only undoubted effect was on Patient 15 (a 
female aged 23) who had severe rheumatoid 
arthritis and ulcerative colitis; she made a remark- 
able recovery and started to menstruate again after 
an interval of 3 years. Sexual function returned to 
normal in previously ill patients. A few patients 
developed glycosuria during excessive adrenocortical 
stimulation, but this was corrected by better control 
of the therapy. 


(f) Wellbeing —As with oral corticosteroid 
therapy, the access of energy and wellbeing to many 
previously debilitated patients was, to them, little 
short of miraculous. Although this awareness of 
wellbeing ceased to be noticeable as the months went 
by, patients did not sink back into a state of 
lassitude as is so commonly seen in prolonged oral 
corticosteroid therapy. 


(3) ComPLicaTions.—During this 44-year period 
of adrenal stimulation therapy, only one death 
occurred that was in any way related to therapy. 
This patient, who had suffered from severe rheuma- 
toid arthritis for many years, was changed from 
delta-1 cortisol (prednisolone) to adrenal stimulation 
therapy; she had a year previously acquired resis- 
tance to corticotropin but on this occasion was given 
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a more purified preparation; she made a rapid and 
excellent response, but as rapidly re-acquired 
resistance, and although only “hypo-adrenal’’ for 
one day before cortisone was given she became 
psychotic and was transferred to a mental hospital 
where she died 5 days later. 

Two other patients died in the course of the study. 
One had Simmonds’ disease and rheumatoid 
arthritis; he relapsed severely on acquiring resistance 
to relatively crude corticotropin and was given 
delta-1 cortisone (prednisone) instead; he died of a 
pulmonary embolus 6 months later and some evi- 
dence of polyarteritis was found at autopsy. The 
second was a patient whose rheumatoid arthritis was 
complicated by asthma; her treatment was changed 
to delta-1 cortisol because of incipient congestive 
heart failure; she died of an overdose of a barbiturate 
a year later. 

The much-discussed complications of cortico- 
steroid therapy are peptic ulceration and its con- 
sequences, and less commonly severe, initially 
symptomless, bacterial infections. No such com- 
plications occurred during the 44 years of adrenal 
stimulation therapy. The therapy entailed many 
thousands of self-administered injections but only 
one abscess was seen. 

Further complications referred to in accounts of 
corticosteroid and corticotropin therapy are: 

(i) excessive loss of potassium to be prevented by 
giving potassium chloride; 

(ii) a negative nitrogen balance due to protein 
catabolism which may be prevented by a high 
protein diet; 

(iii) loss of calcium leading to osteoporosis and 
compression fractures of vertebrae. 


The patients in this study had no potassium 
chloride supplements, and pleased themselves as to 
what they ate. Asa group they have more strength 
and more muscle than before therapy. No special 
study was made of the vertebral bone density, but 
the patient thought most likely to develop spinal 
osteoporosis (Patient 39, who has had more than 3 
years of adrenal stimulation since her 68th birthday) 
has shown no radiological evidence of increased 
porosis. 


The complications that did occur were as follows: 

(a) Acquired Sensitivity to Corticotropin.—Many 
patients acquired the ability to destroy the administered 
corticotropin, including oxycel-purified preparations, 
but few developed allergic manifestations. The subject 
has already been discussed fully (West, 1956). Since the 
report referred to was made, a further patient has had an 
anaphylactic reaction to highly-purified corticotropin 
and has been subsequently successfully treated with 
corticotropin A, (of Dixon and Stack-Dunne) without 
evidence of local or general allergic reactions. 
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(b) Hypertension—As stated above, eight patients 
had to stop therapy because it had induced hypertension. 
The evidence available suggests that the hypertension is 
reversible. 


(c) Fluid Retention with Postural Oedema.—No reason 
was apparent for this complication in the few patients 
affected. The oedema disappeared on withdrawing 
therapy. 

(d) Cardiac Embarrassment.—Two patients had to 
stop for this reason—clearly caused by an extra load 
being placed upon the heart. 

(e) Psychosis——Two patients had psychotic episodes 
from which they recovered. I do not think that either 
episode would have occurred if the adrenal stimulation 
therapy had been better controlled. 


Discussion 


Before discussing the clinical effects of ‘‘adreno- 
cortical stimulation therapy’, some consideration 
of the nature of this therapy is relevant. It has 
consisted in the daily intramuscular injection of an 
- extract of porcine or bovine pituitaries, usually in a 
gelatin medium. Biological assay suggests that 10 
to 50 per cent. of the extract is “‘adrenocorticotropic 
hormone”, and clinical study incriminates the 
remainder as the source of antigen responsible for 
inducing “acquired resistance”’ and allergic reactions 
(West, 1956). This remainder contains species- 
specific protein (unpublished finding), and could, 
theoretically, induce disease states other than local 
allergy and anaphylactic shock. Corticotropin with 
a purity comparable to re-crystallized insulin is 
desirable. There may be slight structural differ- 
ences between the corticotropins in use—porcine, 
bovine, ovine, and cetacean—but there is as yet no 
evidence that they differ in their effects in man. 

After parenteral administration, a variable amount 
of corticotropin reaches the adrenal where it 
promotes steroidogenesis and steroid secretion. 
Corticotropins may also have separate adreno- 
cortical growth-promoting activity and fat- 
mobilizing activity, but insufficient is known of 
these effects to include them in this discussion. 
From the evidence at present available, exogenous 
corticotropin (given to adults) promotes an increase 
in all the known steroids of the adrenal secretion 
with the exception of aldosterone. The secretion 
of aldosterone can be affected secondarily and in 
some cases perhaps primarily—the evidence so far 
accumulated is still fragmentary. When using the 
17-ketogenic assay (which necessitates the assay of 
17-ketosteroids) it is seen that the ratio of 17 KGS 
to 17 KS varies from patient to patient and may 
vary in the same patient from time to time. The 
significance of this is not known. It is possible 
that in some patients prolonged adrenocortical 
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stimulation may result in a qualitatively al 10rmal 
secretion—this possibility has not yet been Studied. 
As a result of adrenal stimulation therapy, th 


endogenous adrenocorticotropic hormone ceases ty § 


circulate and the usual diurnal rhythm of sterojj 
secretion is replaced by a much greater rise and {lj 
Normally the adrenal secretion is lowest at nighy. 
whereas for most of the patients studied it has been 
highest at night. The reason for giving cortico. 
tropin in the evening is to assure a good nights 
sleep and a start to the day free from stiffness, |p 
the late afternoon, when the steroid output falls and 
stiffness begins to return, the patients are bette; 
able to cope with the situation by keeping on the 
move or taking aspirin. A further matter to cop. 
sider is the measure used for assessing the degree 
of adrenal stimulation. The urinary assay of 
17 KGS and 17(OH)CS reflects quantitatively the 
adrenal output of cortisol (for a review of this 
subject see West, 1957), but is this all we need to 
know? Clinically, at least for most patients, this 





measure of adrenocortical activity correlates very 
well with the therapeutic effects, but theoretically 
it may not measure the physiologically-active 
hormone (or hormones) available to the tissues, 
In those patients who develop hypertension or fluid 
retention (in the absence of renal or cardiac disease), 
it may be that there is a qualitatively different 
adrenal secretion not reflected by this measure of 
cortisol metabolites. It will be of interest to 
measure the adrenal output of aldosterone, cortico- 
sterone, and 11l-desoxycortisol of these patients. 


Effect upon Rheumatoid Arthritis 
There are three major questions to be asked of 
this study: 

(1) Has the adrenal stimulation therapy proved 
superior to oral cortisone therapy and if so why 

(2) Do the advantages of this therapy outweigh the 
disadvantages? 

(3) If it is concluded that the therapy has favourably 
affected the course of the disease is this finding of 
aetiological significance ? 

(1) Has the adrenal stimulation therapy proved 
superior to oral cortisone therapy, and if so why? 

The answer to the first part of this question turns 
on the validity of the comparisons made between 
this study and the others referred to. It is generally 
agreed that the prognosis for early cases 0! 
rheumatoid arthritis is much better than that for 
cases of some years duration. This being so ont 


would have expected this study group to have 
compared unfavourably with the M.R.C.—Nuffield 
Foundation aspirin-cortisone trial group (1955), 
since only six of the 42 patients began treatment wit! 
With regard 


a disease duration of 3 to 9 months. 
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to the other groups used for comparison, the 
Tables show that the adrenal stimulation group 
started treatment with no advantage which could be 
revealed by erythrocyte sedimentation rate, haemo- 
globin level, strength of grip, or physical ability, yet 
ended with relative advantages in each character- 
istic. The most objective evidence of advance in 
the disease is to be found in the radiological 
appearance of bone erosions. Using this evidence 
for comparison, there can be no doubt that this 
group has fared much better than those treated 
with cortisone and aspirin. If one assumes that 
these latter treatments have not unfavourably 
affected the course of the disease, one is left with 
the conclusion that adrenal stimulation therapy has 


favourably affected the course of the disease—at 


least during the periods of observation. (It should 
be remembered that this study is concerned with 
severe cases Of rheumatoid arthritis.) The possible 
reason why adrenal stimulation therapy is superior 
to aspirin will be referred to below. The reason 
why it is superior to oral corticosteroid therapy 
may be found in the essential differences between 
these two methods of giving adrenal hormone 
treatment. In one the adrenal is stimulated to 
increase its output of steroids which pass directly 
into the systemic circulation. In the other a single 
corticosteroid replaces the normal adrenal output 
and this corticosteroid must pass through the liver 
in high concentration before reaching the systemic 
circulation. The fact that oral corticosteroid 
therapy and adrenal stimulation therapy appear 
equally effective in the early weeks of treatment 
suggests that an adaptation may occur to the orally- 
administered corticosteroid with the passage of 
time, but, unfortunately, changing from oral to 
intramuscular corticosteroid therapy does not 
improve the patient’s state. It is a common 
experience to see severe rheumatoid arthritis 
patients after a year or more of oral cortico- 
steroid therapy showing obvious signs of hyper- 
cortisonism, yet with their disease as disabling as 
when they started therapy. Our patients on 
adrenal stimulation therapy have not presented this 
picture. If their therapy had to be withdrawn it 
was for other reasons. 


(2) Do the advantages of this therapy outweigh the 
disadvantages ? 


Records of erythrocyte sedimentation rate, 
strength of grip, and so on, provide evidence of 
improvement in the state of patients but give little 
clue to the difference the treatment has made to their 
lives. The response of most patients can be summed 
up in the words of a patient who had received 
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aspirin in the M.R.C.—Nuffield aspirin-cortisone 
trial for 4 years. He began in the trial with no 
bony erosions but is now crippled beyond repair. 
Having just completed 6 months’ adrenal stimulation 
therapy, he said: “‘Doctor, these injections are life to 
me’’. Do these advantages that the majority of 
patients have enjoyed outweigh the disadvantages? 
Most patients think nothing of the inconvenience 
occasioned by the need to give themselves daily 
injections and to collect 24-hr specimens. 

Of complications the major evil has been the 
allergenic nature of the corticotropin used. This 
has been the commonest cause of withdrawal and 
has been responsible for some alarming and 
dangerous anaphylactic reactions. The possibility 
that the repeated injections of foreign protein may 
add disease to disease cannot be excluded. These 
complications are not due to the essential element 
of the treatment, namely an increased production 
of adrenal hormones, and should disappear with 
the advent of purer corticotropins. The other 
complications fall into two categories. Those 
such as hypertension and fluid retention that 
are reversible and harmless if therapy is withdrawn, 
and those such as psychosis and congestive heart 
failure that can be avoided if the degree of adrenal 
stimulation is well controlled. With pure cortico- 
tropin and proper control of therapy there should 
be no deleterious effects to set against the benefits. 

But what of the future? Severe rheumatoid 
arthritis that has already lasted for several 
years usually grumbles on for a very long 
time. Can adrenal stimulation therapy be con- 
tinued indefinitely? Will the hypothalamic- 
adenohypophyseal ACTH-producing mechanism 
return to normal after prolonged inactivity, and 
will normal function be adequate after years of 
living with a raised adrenocortical output of 
steroids? These questions remain to be answered. 
So far six patients have had continuous effective 
adrenal stimulation therapy for more than 3 years 
and are grateful for it. Patient 42, who is in her 
fifth year of treatment, remains in better health than 
she had been for many years before treatment began. 
For the 2 years before starting treatment she had 
to attend the eye department twice weekly for the 
treatment of iritis or corneal ulceration. She has 
not needed to return there since, though each evening 
when her injection is due her eyes begin to feel 
gritty. 


(3) Have these findings any bearing on the 
aetiology of the disease? 


It is commonly considered that the action of 
certain corticosteroids on rheumatoid arthritis is 
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merely that of non-specific anti-inflammatory 
agents. This demonstration that adrenal stimula- 
tion therapy does favourably affect the course of 
severe rheumatoid arthritis without at the same 
time producing any demonstrable effects upon the 
course of the everyday inflammatory responses, 
occasioned by bacterial, viral, and physical agents, 
should put an end to this unhelpful and rather 
thoughtless assumption. This is not the place to 
engage in speculation as to the aetiology of the 
disease, but one is tempted to suggest that there 
may be a breakdown in a particular enzymic 
process, perhaps an inherited defect in response to 
an ubiquitous environmental agent, that an increased 
local concentration of cortisol may reverse. One 
might expect the physical and emotional stress of 
severe rheumatoid arthritis to stimulate the adrenal 
cortex (via the hypothalamus and pituitary) and to 
raise the level of cortisol in the tissues naturally, but 
it does not do so (West, 1957). Is this in itself a 
defect ? 

The pattern of rheumatoid arthritis can vary so 
much that it is reasonable to assume that more than 
one agent is at work. The simplest concept is of 
local and humoral factors which may vary in 
relative importance from patient to patient. When 
the humoral factor is operative (? a low effective 
level of tissue cortisol) and the local factor not too 
gross, then adrenal stimulation therapy may reverse 
the defect. 


Other Effects of Adrenal Stimulation Therapy 


The adrenal cortex is the first of the endocrine 
glands to have been subjected to controlled stimula- 
tion for prolonged periods in man. The majority 
of the patients studied have started with a ‘“‘normal”’ 
output of 17(0H)CS, have had that output doubled 
for a prolonged period, and appear to have received 
nothing but benefit. This naturally leads to the 
question whether a person’s “‘normal’’ adreno- 
cortical output is in fact his optimum output. 
Before this problem can be adequately tackled we 
shall need more reliable corticotropin and more 
comprehensive assay procedures for measuring just 
what steroids the adrenal cortex is producing. 

The part that the adrenocortical secretions play in 
the causation of hypertension remains obscure. 
The level of blood pressure in untreated rheumatoid 
arthritics bears no relation to their output of 
17(O0H)CS (unpublished findings), and as can be 
seen from Table I the raising of the output of 
17(OH)CS may or may not be associated with the 
production of hypertension. The question that 
these findings raise is whether the hypertension 
produced has resulted from a qualitatively abnormal 
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secretion. As mentioned above, addition! aggay 
procedures are needed to answer this question —bot) 
for treated patients and in the case of C shing’s 
syndrome. 

In the past, adrenocortical activity has been cop. 
sidered mainly in terms of gross deficiency and gross 
excess, with the Addisonian syndrome on the one 
hand, and on the other potassium depletion, 
sodium retention, protein catabolism, excessive fat 
deposition, osteoporosis, ulcerogenesis, and loss of 
response to infection. This is rather like cop. 
sidering the activity of insulin only in terms of 
hyper- and hypo-glycaemic coma. It is hoped that 
the findings of this study, in which electrolyte 
imbalance, protein catabolism, excessive fat deposi- 
tion, osteoporosis, peptic ulceration, and lack of 
response to infection, have not accompanied 
increased adrenocortical activity, will promote 
more interest in physiological levels of adreno- 
cortical activity. 

Summary 


An account is given of all the rheumatoid 
arthritic patients who have received adrenocortical 
stimulation therapy at this Centre during the past 
44 years. Records are presented of the clinical and 
laboratory findings in 42 patients given continuous 
therapy, measured by urinary steroid assays, for 
from 3 to 50 months (average 16 mths). This 
group includes 22 patients treated for from 12 to 50 
months (average 25 mths). 

The results of the therapy are compared with the 
published results of controlled therapeutic trials in 
the treatment of rheumatoid arthritis. The nature 
of the therapy and its control are described and 
discussed and some of the implications of the 
findings are commented upon. 

The following conclusions are drawn: 

(1) That adrenocortical stimulation therapy, providing 
a daily urinary output of from 20 to 30 mg. 17(OH)CS, 
favourably affects the course of severe rheumatoid 
arthritis over prolonged periods in the majority of 
patients, and that in this respect it is superior to oral 
cortisone therapy. 


(2) That the therapy described need not give rise to any 
serious side-effects or complications. That it does not, 
for instance, favour the development of peptic ulceration. 


(3) That there is a wide range of adrenocortical activity 
between the clinically obvious extremes of Addison's 
disease and Cushing’s syndrome, and that the effects of 
changes within this range warrant study in relation both 
to “normal” health and to disease states. 


I wish to acknowledge a large measure of clinical help 
from Dr. G. R. Newns and to thank the nursing staff 
and the staff of the laboratories without whose help this 
study would not have been possible. 
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Effets de stimulation surrénocorticale prolongée sur des 
malades atteints d’arthrite rhumatismale 
RESUME 

On fait un compte-rendu de tous les malades atteints 
darthrite rhumatismale et traités par la stimulation 
surrénocorticale dans ce Centre durant Jes derniers 
quatre ans et demi. On présente les rapports des 
resultats cliniques et de laboratoire chez 42 malades 
soumis au traitement continu, et mesuré par leur excrétion 
urinaire des stéroides, pendant 3 a 50 mois (16 mois en 
moyenne). Ce groupe comprend 22 malades traités 
pendant 12 a 50 mois (25 mois en moyenne). 

On compare les résultats de ce traitement avec les 
résultats publiés d’essais contrdélés. On décrit et discute 
la nature du traitement et ses méthodes de contrdéle 
et on commente quelques-unes des implications de ces 
résultats. On tire les conclusions suivantes: 

(1) Le traitement de stimulation surrénocorticale 
produisant une excretion urinaire quotidienne de 20 a 
30 mg. de 17-hydroxycorticostéroides affecte favorable- 
ment le cours de l’arthrite rhumatismale sévére, sur des 
périodes prolongées et chez la majorité des malades, et 
est supérieur sur ce point, au traitement par cortisone 
ibuccale. 

(2) Le traitement décrit ne provoque pas nécessaire- 
ment d’effets secondaires sérieux ou de complications. 
sll ne favorise pas, par exemple, l’ulcération peptique. 

© (3) Il existe une large marge d’activité surréno- 
Hcorticale entre les extrémes cliniques évidents de la 
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maladie d’Addison et du syndrome de Cushing et les 
effets des altérations a l’intérieur de cette marge méritent 
des études aussi bien du point de vue de la santé “nor- 
male’’ que de l’état morbide. 


Efectos de estimulacién suprarreno-cortical prolongada 
sobre enfermos con artritis reumatoide 


SUMARIO 

Se relata aqui todos los casos de artritis reumatoide 
tratados por estimulacién suprarreno-cortical en este 
Centro durante los ultimos cuatro afios y medio. Se 
presentan datos clinicos y de laboratorio respecto a 42 
enfermos, sometidos a una terapia continua, controlada 
por determinaciones de esteroides urinarios, durante 
3 a 50 meses (un promedio de 16 meses). Este grupo 
incluye 22 enfermos tratados durante 12 a 50 meses 
(un promedio de 25 meses). 

Se comparan los resultados de este tratamiento con 
los resultados publicados de ensayos_ terapéuticos 
controlados en esta enfermedad. Se describe y se 
discute la naturaleza y los métodos de control del trata- 
miento, y se anotan las implicaciones de los resultados. 
Se llega a las conclusiones siguientes: 

(1) El tratamiento por estimulacién suprarreno- 
cortical produciendo una excrecién urinaria diaria de 
20 a 30 mg. de 17-hidroxocorticosteroides afecta favor- 
ablemente la evolucién de la artritis reumatoide severa, 
durante periodos prolongados y en la mayoria de los 
enfermos, y es superior, desde este punto de vista, a la 
cortisona por via oral. 

(2) El tratamiento mencionado no provoca necesaria- 
mente efectos secundarios graves o complicaciones. 
Tampoco favorece, por ejemplo, la formacién de ulceras 
pépticas. 

(3) Hay un amplio margen de actividad suprarreno- 
cortical entre los extremos clinicos obvios de la enferme- 
dad de Addison y del sindrome de Cushing y los efectos 
de las alteraciones dentro de este margen merecen 
estudios ulteriores desde el punto de vista tanto de 
“‘normalidad”’ como de estado morbido. 
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HEREDITY IN ANKYLOSING SPONDYLITIS*: 


WALLACE GRAHAM 


From the Departments of Medicine and Zoology, University of Toronto, the Medical Services, Toronto General Hospital 


and Sunnybrook Hospital (D.V.A.), and the 


(RECEIVED FOR PUBLICATION AUGUST 8, 1957) 


In recent years the importance of heredity in 
ankylosing spondylitis has been more _ widely 
accepted. Increasing evidence, which substantiates 
the theory that a susceptibility to the disease is 
influenced by a genetic factor, is found in families 
in which parent and offspring, sib pairs, and both 
members of monozygotic twins have been involved. 
Most of the reported cases have been brought 
together in an excellent review by Hersh, Stecher, 
Solomon, Wolpaw, and Hauser (1950). One of the 
most interesting family histories is that recorded by 
Riecker, Neel, and Test (1950), in which five proven 
cases of spondylitis were found in two generations, 
and evidence was obtained that the disease was also 





* Presented before the Ninth International Congress on Rheumatic 
Diseases, Toronto, June, 1957. 

+ This study was supported in part by a grant from the Canadian 
Arthritis and Rheypatiem Society. 
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present in members of the two preceding generations 

We have studied a family with eight affected 
individuals in two generations (Fig. |). In Genera: 
tion III, which included nine siblings and a mis 
carriage, ankylosing spondylitis developed in five 
two males and three females. Two of the thred 
females each has an affected child, and a third sister 
herself unaffected, also has an affected child. 

Generation II, the father (II, 3), who died at the 
age of 86, has a history strongly suggestive o 
arthritis with painful swollen knees and feet. Hg 
suffered from severe back pain and in his youtl 
had to be rolled out of bed. In his generation hg 
was the only one with a record of rheumatic disease 
His father (I, 3) also had a history suggestive o 
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Fig. 1.—Pedigree chart demonstrating simple autosomal dominant inheritance in ankylosing spondylitis. 
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lI, 13, the wife of II, 3, and mother of the five 
affected siblings, had no form of rheumatism or 
arthritis and there was no known history of rheu- 
matic disease on her side of the family. She was 
still living when this investigation was initiated. 

Radiological examinations were made of all the 
living adults of the immediate family, 23 individuals. 
Some of them are living in areas remote from 
Toronto and we are indebted to the physicians and 
jospitals who co-operated in the investigation. 
Complete physical examinations and erythrocyte 
sedimentation rate estimations were carried out on 
those who had abnormal radiographs. No x-ray 
xamination was made of the individuals who 
married into this family, but careful questioning 
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joint symptoms. When he was 24 years of age he was 
confined to bed for 4 years because of his arthritis. 
Examination revealed undoubted ankylosing spondylitis 
with extensive spinal involvement. In addition he has 
had attacks of iritis and has been unable to work since 
the age of 25 years. He has no children. 


Case 2, female, aged 62 years (III, 7), is the most mildly 
affected of the five siblings. She complained of low back 
pain at 34 years of age, but has had no peripheral joint 
swelling, generally feels well, and is not incapacitated. 
She has had one attack of iritis. The radiological 
findings confirm a diagnosis of ankylosing spondylitis 
(Fig. 2). She has four children (IV, 7-10), one of whom 
(Case 6; IV, 8) is also affected. 


Case 3, female, aged 59 years (III, 9), suffered low back 
pain and swollen ankles at the age of approximately 
20 years. Examination revealed a marked kyphosis 
with gross restriction of cervical movement and fusion 
of the dorsal and lumbar spine. There have been no 
attacks of iritis. X-ray examination confirmed a 
diagnosis of ankylosing spondylitis. She has one son 
(IV, 11), aged 29, who is unaffected. 


Case 4, male, aged 54 years (III, 11), had his first 
symptoms of spondylitis at about 18 years of age. The 












Fig. 2.—Case 2, mild ankylosing spondylitis. 
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entire spine is involved but the peripheral joints are not 
affected. He has had three attacks of iritis. The 
diagnosis of spondylitis was confirmed by x ray. He 
has one son (IV, 15), aged 25, whose x rays are clear. 


Case 5, female, aged 51 years (III, 13), first noted pain 
in the sacro-iliac region when she was 31 years old. The 
dorsal and lumbar spine are involved and movement of 
the cervical spine is markedly limited. A left hip arthro- 
plasty was performed in 1952. She has had three attacks 
of iritis. Her only offspring is IV, 17 (Case 8). 


It is of interest to note that the three affected 
sisters (Cases 2, 3, and 5) were married to three 
brothers, all of whom are now deceased. There is 
no history of rheumatoid disease on the husbands’ 
side of the family. The one unaffected brother in 
this generation (III, 5) died at 60 years of age after 
a coronary thrombosis. He was not examined and 
no x-ray films were taken, but he had been in excel- 
lent health with no rheumatic complaints. His 
three children (IV, 2, 3, 6), whose ages range from 
27 to 43 years, have all been examined and found 
to be normal. Three deaths among his grand- 
children (V, 3, 4, 7) were the result of Rh incom- 
patibility. 


Fig. 3.—Case 6, ankylosing spondylitis in which pain was formerly attributed to sciatica. 
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Case 6, female, aged 37 years (IV, 8), the daughter 
of III, 7 (Case 2), gave a history of pain, which she thought 
was sciatica, in her early twenties. Spondylitis was not 
considered as the cause of this pain until this family 
study was begun. Radiological examination of the 
sacro-iliac region confirmed the suspected diagnosis of 
ankylosing spondylitis (Fig. 3). 
























Case 7, female, aged 28 years (IV, 14), daughter of 
III, 10, had had no clinical symptoms suggestive of 
spondylitis, but x-ray films taken in the course of our 
study showed involvement of the right sacro-iliac joint 
(Fig. 4, opposite). Because radiological examination 
revealed no abnormality in her mother (III, 10) or in her 
two older brothers (IV, 12, 13), these positive findings 
were unexpected. To eliminate the possibility that the 
disease might be traced to her father’s side, he was con- 
tacted for further study. He refused to submit to a 
physical examination but there was no evidence in his 
history to suggest that he or his kindred might be 
affected. 


Case 8, male, aged 26 years (IV, 17), is the son of 
III, 13 (Case 5). As a child he had deformed feet and 
had to be fitted with special shoes. He began to complain 
of backache at 20 years of age, but this was attributed 
to back strain. However, the pain persisted and his 
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Fig. 4.—Case 7, asymptomatic ankylosing spondylitis discovered in the course of the genetic study. 


Smother began to suspect that he was suffering from the expected 50 per cent. There is a slight deviation 
} same condition as herself. Her fears were confirmed by jn the sex ratio: six females to three males instead 
radiological examination (Fig. 5, overleaf). of the expected 1 : 1 ratio. 





This remarkable family is an excellent illustration 
of simple autosomal dominant inheritance with 
slightly reduced penetrance. In dominant inheri- Riecker and others (1950) pointed out that, 
tance with full penetrance a trait is passed from although most cases of ankylosing spondylitis are 
parent to child without skipping a generation; half sporadic, in certain families a genetic factor is 
of the offspring of an affected parent should be evident. They suggest that, in these families, 
similarly affected. In the kindred we have investi- because of a common heritage, there may be an 
gated, II, 3 probably had ankylosing spondylitis. accumulation of several modifying genes, so that 
He passed the dominant gene on to six of his nine all members carrying a specific abnormal gene are 
children, five of whom developed the symptoms of affected. In other families, though the same abnor- 
the condition, while in the sixth the gene, though mal gene may be present in several members, the 
present, was not evident clinically. The six carriers whole genetic make-up may suppress its action 
of the dominant gene had a total of ten offspring, and only sporadic cases appear. They also noted 
thre: of whom were affected. The total number that in familial cases there is an approximate 
of offspring of dominant carriers is nineteen (9+10). equality of affected males and females, whereas in 
Nine of these have the abnormal gene, that is the sporadic cases the majority are males. 


Discussion 
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Fig. 5.—Case 8, complaint of backache since the age of 20. 


Hersh and others (1950) also called attention to 
this unusual sex distribution. They found that, 
in the general population, 70 per cent. of the males 
and only 10 per cent. of the females, who were 
believed to be carrying the abnormal gene, actually 
developed spondylitis; but in familial cases where 
at least one female was affected, the abnormal gene 
was more stable and all those suspected of carrying 
the gene developed the disease regardless of sex, 
especially when the mother was the affected parent. 
In our study, however, the history suggestive of 
spondylitis is on the paternal side of the family. 

There remains the possibility that many sporadic 
cases may not have the same genetic aetiology as 
familial cases. Some may be caused by different 
genetic factors. Others may be purely environ- 
mental or constitutional in origin, the striking 
difference in the sex ratio suggesting a susceptibility 
peculiar to the male. Still other cases may be due 
to mutations. 

The possible aetiology of the various rheumatic 
diseases is being intensively investigated in many 
centres at the present time, but little attention has 


been paid to genetic factors, which appear to 
considerable importance, particularly in anky 
spondylitis. 

Until a cure is found, the early diagnos 


treatment of these patients is of vital impor 


Demonstration of simple dominant inherita: 
ankylosing spondylitis is, therefore, of pr 
significance. 

In this family study, one woman (IV, 14; ¢€ 
was completely asymptomatic and her con 
was revealed only in the course of the investi; 
This would indicate that greater stress mi; 
placed on the investigation of close relati 
those suffering from ankylosing spondylitis. 


Summary 


It has been proposed by Hersh and others 
that ankylosing spondylitis is inherited as a 
autosomal dominant gene with an overall pen« 
rate of 70 per cent. for males and 10 per ce 
females. However, in those sibships contai 
least one affected female, especially when the : 
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t is the mother, penetrance is increased to 
st 100 per cent. in both sexes. A pedigree is 
presented which in general supports this 
Among a total of nine sibs, two males and 
females were found to be affected. Radio- 
| examinations of all surviving adults in this 
, including fifteen individuals in the following 
ition, revealed the same condition in a daughter 
son of two of the affected sibs. Detailed 
es of the parents of the affected sibs gave 
ce strongly suggestive of ankylosing spon- 
in the father, but not in the mother. The 
n of inheritance is that of a dominant gene 
1ission and the unusual number of affected 
duals in a pedigree containing affected females 
support to the hypothesis of increased pene- 
in such families. However, the mother is not 


fected parent in this pedigree. 
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Hérédité dans la spondylarthrite ankylosante 


RESUME 
Hersh et ses collegues (1950) ont énoncé que la spondyl- 
arthrite ankylosante est transmise par un seul géne 
autosomatique dominant, ayant le chiffre total de 
penetration de 70 pour cent pour les males et de 10 pour 
cent pour les femelles. Dans une génération, cependant, 
comportant au moins une femelle affectée, surtout 
lorsque le parent affecté est la mére, le chiffre de péné- 
tration atteint presque 100 pour cent des deux sexes. 
On présente ici un arbre généalogique supportant cette 
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théorie en général. Sur neuf enfants, deux males et 
trois femelles étaient affectés. Un examen radiologique 
de tous les adultes vivants de la famille, y compris 15 
sujets de la génération suivante, révéla la méme affection 
chez une fille et un de ses cousins. Dans les antécédants 
de leurs parents on trouva une forte indication de 
spondylarthrite ankylosante chez le pére, mais non pas 
chez la mére. II s’agit donc ici d’un mode de trans- 
mission par un géne dominant, et le nombre extra- 
ordinaire de sujets atteints dans un arbre généalogique 
comportant des femelles atteintes, supporte I"hypothése 
d’une pénétration augmenteée en telles familles. On note, 
cependant, que la mere n’est pas le parent affecté dans 
cet arbre généalogique. 


Herencia en la espondilartritis anquilosante 
SUMARIO 

Hersh y sus colegas (1950) han enunciado que la 
espondilartritis anquilosante se transmite por un solo 
geno autosomatico dominante, con una cifra total de 
penetracion de un 70 por ciento para los machos y de 
un 10 por ciento para las hembras. Sin embargo, 
en una generaciOn que contiene al menos una hembra 
afecta y particularmente cuando se trata de la madre, 
la cifra de penetracién alcanza hasta el 10 por ciento en 
ambos sexos. Se presenta aqui un arbol genealdgico 
que, en general, da apoyo a esta teoria. De nueve 
hijos, dos machos y tres hembras fueron afectas. Un 
examen radioldgico de todos los adultos sobrevivientes 
de la familia, incluso con 15 sujetos de la generacién 
siguiente, revelé la misma afeccion en una hija y en uno 
de sus primos. En los antecedentes de los parientes de 
éstos hubo una fuerte indicacidn de espondilartritis 
anquilosante en el padre, pero no en la madre. Se trata 
aqui, pués, de un modo de transmisiOn por un geno 
dominante, y el numero extraordinario de sujetos afectos 
en el arbol genealégico que contiene hembras afectas, 
da apoyo a la hipotesis de una penetraci6n aumentada 
en tales familias. Se nota, sin embargo, que en este 
arbol genealdgico la madre no es el pariente afectado. 
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(RECEIVED FOR PUBLICATION MARCH 4, 1957) 


Hyperglobulinaemia is a fundamental character- 
istic of rheumatoid arthritis, and is also found in 
other collagen diseases. It is said to demonstrate 
the hyperactivity of the reticulo-endothelial system 
shown by the hyperplasia of its medullary elements 
(Marmont, 1948; Curletto and Magistretti, 1949). 
In the course of studying this hyperglobulin- 
aemia by paper electrophoresis, an increase has 
been observed in the alpha and gamma globulin 
fractions (Olhagen, 1952; Wallis, 1950; Ropes, 
Perlmann, Kaufman, and Bauer, 1954; Jacqueline, 
de Traverse, and Besson, 1954; Hunt and Trew, 
1954), or in the beta-gamma globulin fractions 
(Layani, Bengui, and de Mende, 1952). An 
increase in the alpha-2 globulin is considered to be 
characteristic of the first phase of rheumatoid 
disease, associated with inflammatory-exudative 
changes; an increase in gamma globulin generally 
appears later, together with a reactionary fibrosis 
(Olhagen, 1952; Ropes and others, 1954; Layani 
and others, 1952; Jacqueline and others, 1954). In 
exceptionally serious cases, a conspicuous increase 
in the gamma globulin fraction and a moderate 
increase in the alpha globulin fraction (Olhagen, 
1952), or a persistently raised gamma-1! globulin 
(Layani and others, 1952), have been observed. 

During the hormone therapy of rheumatoid 
arthritis, a decrease has been noted in the alpha 
globulins (particularly alpha-2), and especially in the 
gamma globulins in cases which were progressing 
favourably (Wallis, 1950; Villa, Ballabio, and 
Sala, 1953; Layani and others, 1952; Ropes and 
others, 1954). After an initial decrease in the 
medullary reticulo-endothelial hyperplasia, the 
electrophoretic pattern and the sero-agglutinating 
titres returned to normal (Berglund, Nordenson, and 
Olhagen, 1951). Similar electrophoretic changes 
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were recorded in patients with rheumatic 

(Van Leeuwen, Kelly, and Jackson, 1955) 
disseminated lupus erythematosus (Reiner, 

who were undergoing hormone therapy. 

The present investigation was designed to 
how the serum protein changes corresponded 
disease activity (assessed by painful joints, 
loss of weight, anaemia, and the eryth: 
sedimentation rate), and their relation to treat 
with cortisone, ACTH, and prednisone. 

The changes observed in cases resistai 
hormone treatment or with a high degree of d 
activity have enabled certain suggestions to be n 
concerning the pathogenesis of rheumatoid arth 
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The electrophoretic determinations were made 
Shandon apparatus, by the method of Flyn: 
De Mayo (1951), using Whatman paper No. | 
with 0-01 ml. serum for every 2-5 cm., and a \ 
buffer (pH 8-6; ionic strength 0-05). 

The separation was carried out overnight during 
period of 16 hrs with a current of 6 v/cm. 

The strips were then put into an oven for 30 | 
100° C. and stained for 10 min. with a solution of | 
cent. Lissamine green S.F. 150 (1.C.1.) in water con 
25 per cent. ethanol and 5 per cent. acetic acid 
strips were then rinsed in tap water containin: 
cent. acetic acid until the background became co 
and were finally dried in an oven for 10 min. at 

The scanning was done with an electrodensit: 
The various protein groups, measured by planin 
the electrophoretic pattern after extrapolatin 
curve, were expressed as percentages of the total 
estimated by the Biuret method (Wolfson, 
Calvary, and Ichiba, 1948). 

To check the accuracy of the method, two 
samples were taken from the same normal subject 
successive days, and five electrophoretic determ 
were made on each sample after the serum had be 
in a refrigerator overnight. The mean vali 
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iard deviations of individual protein groups are 
1 in Table I. 
TABLE I 


AGE RESULTS OF TEN DETERMINATIONS ON 
SAMPLES FROM A NORMAL SUBJECT 





Globulin (per cent.) 











imin ' 

cent.) al a2 B “1 2 
ae 1-7 ss. | 92 14-1 

8 0-72 0-93 0-75 | 0-75 1-46 





le Il shows the mean values in ten normal subjects 
centages of total serum protein, together with the 
in-globulin ratio (A/G); the average total protein 
5 g./100 ml. 

TABLE Il 


MEAN VALUES IN TEN NORMAL SUBJECTS 









(pe 











65:8 


S.D. 






















Globulin (per cent.) Total 
smin A/G) Protein 
ent.) al a2 B yl 2 (g./100 ml.) 

2 7-2 9-9 1-9 13-2 
ae —_——— 1-92 7°5 
8 ..| 0-76 | 1°36 | 1-41 | 1-22 } 


(2-9 
















Results from seven osteo-arthritic patients (Table ITI) 


showed no abnormalities; the average total protein was 
6-9 g. 100 ml. 


TABLE III 


MEAN VALUES IN SEVEN OSTEO-ARTHRITIC PATIENTS 




















Globulin (per cent.) Total 
Albumin A/G Protein 
(per cent.) al a2 B v1 72 (g./100 ml.) 
64:3 2:4 7-9 9-4 1-9 14-1 
—_ —— 1-8 6°9 
$D.1-55 ..| 0-7 1 2:1 0-7 1-1 






























Material 


Altogether 153 electrophoretic determinations were 
carried out on the serum of 56 patients with various 
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clinical types of rheumatoid arthritis, and of one patient 
with ankylosing spondylitis (Case 8, Table VII). 

The majority were in-patients or out-patients at the 
West London Hospital, and the remainder were patients 
at the Hospital of St. John and St. Elizabeth. The 57 
patients included 41 women and sixteen men. The 
duration of disease ranged from a few months to 17 
years (mean 63 yrs). 

Nineteen patients had either never had treatment or 
had had nothing but analgesics for a long time, three 
were having gold therapy, and two phenylbutazone. 
33 had received long-term ACTH, cortisone, or pred- 
nisone for varying periods, and three others began 
hormone therapy during the investigation. 


Results 


On the basis of the A/G ratio, 52 of the rheuma- 


toid patients were divided into three groups 
(Table IV). 


Group I (A/G ratio only slightly reduced (> 1-4) 
with moderate serum protein changes).—The 
alpha-2 and gamma-2 globulin fractions were 
increased. Some recent cases (onset of disease 
within 3 years) were found in this group, but most 
of them were cases of longer duration with slight 
disease activity controlled by treatment. 35 per 
cent. had a history of more than 9 years’ duration 
(Table V, 20 patients, overleaf). 


Group II (A/G ratio markedly reduced or 
reversed (>0-85)).—Marked increases were seen 
in the globulin fractions, being most marked in the 
gamma-2, appreciable in the alpha (especially 
alpha-2), and slight in the beta and gamma-l. 
A greater number of recent cases was found in this 
group (Table VI, 19 patients, overleaf). 








Group III(A/G ratio markedly reversed ( <0-85)). 


—A marked fall in albumin was accompanied by a 
rise in the alpha-2 and particularly in the gamma-2 
fractions, the mean value of the latter being three 





TABLE IV 


MEAN ELECTROPHORETIC VALUES IN 





52 CASES OF RHEUMATOID ARTHRITIS 























Grou; 


No. of 
Patients 


Albumin 
(Per cent.) 


Globulin (Per cent.) 






Albumin/Globulin 





Ratio 





61-3 a3 9-7 


10-2 1-9 
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TABLE V 


RESULTS OF ELECTROPHORESIS IN TWENTY PATIENTS IN GROUP I 





| | — 


| 



















































































Dura- Total Globulin (Per cent.) Dis- Func- 
Case No. tion of | Blood | Albumin A/G | ease | tional Treatment Dat 
Disease | Protein | (Percent.)| al a2 B v1 y2 = Ratio | Acti- | Capa- (mths) Exam 
(yrs) | (g./per | vity | city 
cent.) | 
Wess 7-5 63-8 2:2 | 8-8| 9-8| 1-9 | 13-5| 1-76] 0 1 Butazolidin | 8) 5 
cee 7:6 66:3 2 8-9 88. 1:6 12-41-91, 0 1 Nil ~~ 20 
7-6 67-0 1:6 84) 8-9) 1:3. 12°8/ 2-01) 0 1 Nil 4) 5 
je 1 1-7 38-5 | 2 |10 | 9:6| 2 |17-9| 1-41] 0 1 Nil 3 se 
és. 5 7-4 0-4 |43/|9 | 11 2:2 13-1 | 152) 0 1 Nil a, 
a 4 7-7 | 63:5 | 2:7| 83| 9-5| 3-8 | 12-2/1-70| 0 2 | Nil 2/155 
o., 10 78 | 39-7 | 2 8-5 | 12:7| 2-7 | 14-4|1-50| 1 1 Nil 5 
2... } 7-8 | 59-9 2:1 10-9 10-1) Il 15-9 1-41 | 2 2 Nil OT 15 
| 7-6 58-6 | 2-7 | 10-8 | 12 2:3 | 13-6 | 1-42 | 2 2 Nil 6) 3/56 
~ | 6 78 | 597 71| 58) 1 | 25-4 1-40) 1 | 2 | Nil 3) 2/56 
9...) 10) | 74 | 62-4 | 1-8 | 88] 9-7) 2-9 | 14-4) 1-66) 1 | 2 | Ni 12) 1156 
10 .. sed ca 7 7:8 | 59 | 2 1 =| 12 1 15 1:44/ 1 2 Gold 23/11/55 
Pree a 7-5 | 58-4 2 |10-1|11 | 2-1 | 16-2|1-42| 1 2 Prednisone | 20/ 9/55 
(Table IX, Case 18) | | | (1) 
es a a ee ae 2-3 | 10-2 | 10-2 | 1-7 | 16-6 | 1-43! 1 1 Prednisone 20/10/55 
(Table IX, Case 4) | | (3) 
rae a ae ae 2-4 | 5-7| 11-3 | 2-5 | 15-7| 1-63 | 2 3 Nil 20) 10/58 
(Table IX, Case 6) | | | 
Ser ae 7 59-5 4:3 | 93| 9-1| 1-3 | 16-5/ 1-48] 2 2 Nil "45/10/85 
(Table IX, Case 11) | 
a « a 21 - 60-5 1:6 9:3| 9-3 | O-8 | 18-5 | 1-53 | 1 2 | Prednisone 2/1/56 
(5) 
| | 
16 i gis 60-3 3 9-7 12-5 | 2-2 | 12-3] 1-50| 1 2 | ACTH (6) 4) 2/56 
Ss: «. wa ©2298 | 64-9 1-3.| 9-3) 8-2) 2-314 1-85) 1 2 | ACTH (2) 22) 9/55 
18 . | 10 | 7:5 61:7 | 2 11:7 | 8-8 | 2 13-8 1:56) 1 | 1 Cortisone 6/ 3/56 
| | | | 48) 
2s Br ee 62-2 | 2-9 | 12-0| 11-2 | 1-1 | 10-1 | 1-62] 1 1 ACTH (48) 2) 1/56 
(Table IX, Case 2) | | 
| | | | | — = 
2.. ..  ..| 17 | Ft | 58-5 | 2d | 13-8 | 10-4] 2-3 | 12-9) 1-44] 2 3 | Cortisone 13/11/58 
(Table IX, Case 12) | | | | | (24) 
| | Prednisone 
(3) 











times the normal average. Recent cases were most Disease Activity.—The degree of disease activ ty was 
frequently found in this group; more than 50 per closely related to the serum protein changes (Tabi 
cent. had shown rheumatoid symptoms for less than VIII, overleaf). Only 20 per cent. of Group | wer 

















3 years (Table VII, 13 patients, opposite). cases with marked disease activity (Degree 2) 68 per (Te 
cent. of Group II showed marked or high diseas: 
Changes in the total serum protein levels were not activity (Degree 2 or 3); and 92 per cent. oi Grou 
remarkable, but decreased albumin fractions with LI showed marked or high disease activity (I egree- (Ta 


increased alpha-2 and gamma-2 globulin fractions or 3). 
appeared to be characteristic of rheumatoid disease, Electrophoretic data may therefore be va!) able" (Ta 
and to become more marked in the severer stages of the assessment of disease activity and cons quem! # |! 
the disease by increases almost exclusively in the in prognosis. Some cases which had been ¢ inical) L 
gamma fraction, the mean gamma globulin value assessed as having only slight disease acti!) 7 
in Group III being double that in Group I. showed marked changes in the serum prote: | (Cas! 
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TABLES VI AND VII 


ESULTS OF ELECTROPHORESIS IN 19 PATIENTS IN GROUP II (above) AND 13 PATIENTS IN GROUP III (below) 


























































































































Total ; Dis- Func- 
4 Dura- Blood ; Globulin (Per cent.) ease tional 
Atior ase No. tion of Protein Albumin ——-— ———_— —— —__._-_—— A/G Acti- Capa- Treatment Date of 
Disease (g./per (Percent.) ql a2 B vl y2 Ratio vity city (mths) Examination 
(yrs) cent.) 
56 ue nie 3 8-2 57-5 1-6 10:5. 9 3-2 | 18-2| 1°38) 2 1 Salicylate 20/10/55. 
55 ae a 7:8 58 4-6 11-6 12-2 3:8 98 1:38 1 2 ACTH (2) 2/11/55 
56 en we 7:8 53-7 1-3 | 12-8 | 11-9| 2 18-3 1-13. 2 3. ACTH (1) 24/ 9/55 
56 (T: X, Case 15) | | - on 
= ~ y= 8 7 54-8 42 10:3 163 42 10-2 1:20. 1 2 Nil 13/10/55 
>: (Ta x, Case 17) 
55 4 | 82 57-2 | 4-1 | 12-2| 9-1 | 1-3 | 16-1 1-33. 2 3.—sCONNil 8/12/55 
6 6. ee 10 8-1 56-2 | 2-8 | 7-3| 10-5| 1-8 | 22-1 | 1-28. 2 2. Nil 8/ 2/56 
56 3 wat o 7A 52-5 4-2 | 10:3 | 15-3 3-1 | 14-6 1-10. 2 3 ACTH (1) 13/10/55 
6 (Tat X, Case 8) 
= 1 19 51-5 2-19 ~~ «10 3-2 | 264-218-061 2 3. Nil 3/ 1/56 
™ 9 5 7:6 53 4-2 | 12-3 | 18-2| 3-2 | 16-1 | 4-13) 2 2  Cortisone (36) 20/10/55 
= 10 3 7-7 53-8 2:3 | 10-3 | 10-8 | 2-3 | 20-5|1-17, 2 2  Cortisone (24) 3/11/55 
= i 7 7:3 50 3-6 88 11-3 2-4 23-9 1 1 2  Cortisone(36) 8/3/56 
D 5 8-1 51-8 4:2 | 9-5| 9-7| 2-6 | 22-2| 1-05, 2 1 ACTH (36) 8/ 2/56 
1/55 13 8 8-3. | 51-2 3-2 | 6-1| 7:8| 2 | 20-7| 1-08) 2 2. Nil 4/ 2/56 
= 14 4 8 54:5 4-2 | 8-5|13-3| 2:5 |17 |18-22! 1 | © | Gold 2/11/55 
15 er ee 77 46-8 3-1 | 9-4! 15-3 | 6 19-40-88 1 2. Cortisone (48) 14/11/55 
— (Table 1X, Case 7) Prednisone (2) 
16 ot 8 46-9 3-9 18-2 13-8 2-1 15-1 0-88 2  #&42«1 ACTH(Q&4) 20/10/55 
56 (Table 1X, Case 9) 
17 oS a 8-2 48-5 1-8 | 10-8 | 13-1| 5-1 | 20-7| 0-94, 2 2 | Cortisone(12). 15/9/55. 
, 056 (Table 1X, Case 1) Prednisone (1) 
a 18 a ome, 7-6 46-5 3-4 15-8 12-8 4-1 17-4 0-87. 2 2 ACTH (24) 23/11/55 
—y 19 ork ee 7°5 49°5 3-4 | 9-1| 11-9] 2-9 | 23-2/0-98' 3 2 | Cortisone(12)| 17) 9/55 
5 ee 8-2 45-4 5 15-2 10 1-9 | 22-5 0-83 3 3 Cortisone(12) 13/10/55 
. (Table IX, Case 3) Prednisone (3) 
a 2 3 8-4 43-8 4-4 | 16-5 | 13-7 | 2-2 | 19-410-799| 2 2 | Gold 4/10/55 
3 1 8-3 42-9 4-2 7:4/11:5 3-3 30-7 0-75. 2 #22 + &ACTHQ) 6/10/55 
4 13 1-9 42:7 | 2 8-7| 8-6| 2-4 | 35-6|0-75| 2 | 2 | Na 3/11/55 
——— ——— ————— ———— ———_ —_ 
5 8 17 41-2 3-1 | 15-3 | 14-2 | 2-8 | 23-410-70| 1 1 Cortisone and 20/10/55 
ACTH (48) 
vity was Prednisone (2) 
s (Table 6 on "at * 7-9 41-3 3-2 | 19-8 | 10-7| 1-2 | 23-8|0-70 2 2 | Butazolidin 30/11/55 
p I were 1 (Fix. 4) a’ SB 7-7 40-3 2 9-9| 8-7| 5-3 | 33-8|0-67| 3 | 2 | Cortisone(24)| 6/10/55 
) 68 per He (Table 1s, Case 13) 
jiseas #8 is aa 8 39-9 1-2 | 8-6| 11-2| 5-3 | 33-8 | 0-66! 3 3 Cortisone(6) 25/10/55 
, p Z ea Ge ae ke a ae ~ Ca | Sk ee ee a es ts 
i Grou He 9 up tee 8 37 6-6 | 17-1 | 12-2 | 3-8 | 23-3|0-59| 2 2  Cortisone(12) 6/10/55 
Degree - s (Table D.. Case 5) 
10 en 1 8 33-3 3 1S-1 14-9 3 30:7 0:50 2 2 ~~ Prednisone(4) 1/12/55 
table in (Table I) Case 10) 
« quent! ul nN! ee 8-4 32-7 1-9 «9-8 «IN 1-8) 42-7 0-48 = =2 3 © Cortisone(48) 22/10/55 
. 1 4 ee — Sa ES ES aS - — 
ciinically HR 2. ney, meee 8 31-8 $-$ | 14-5 | 15-5 | 5-9 | 26-8|0-47| 3 4 Nil 12/10/55 
ivit\ 2 a a meses 
Act 3 rN 7-9 31-3 6-1 15-8 13-4 5-1 28-3 0-45 3 s | Nil 25/10/55 
(Cases ;— 
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TABLE VIII 


RELATION OF DISEASE ACTIVITY TO 
SERUM PROTEIN CHANGES 




















Degree of 0 1 2 3 
Disease (Nil) (Low) | (Marked) | (High) Total 
Activity 
| J 5 i 4 0 20 
Group II 0 6 12 1 19 
Ill 0 1 7 5 13 
Total § 18 23 6 52 





1, 2, 4, 11, 14, and 15 of Group II (Table V1); Case 
5 of Group III (Table VII)). Some of these 
(Cases 11 and 15 of Group II; Case 5 of Group IID) 
had been receiving cortisone for varying lengths of 
time but showed a tendency to relapse, and in them 
the true degree of disease activity was effectively 
demonstrated by the electrophoresis. 

No typical electrophoretic pattern has yet been 
demonstrated (Ropes and others, 1954; Roy and 
six others, 1955) for rheumatoid arthritis as has been 
done, e.g., for cirrhosis of the liver and disseminated 
lupus erythematosus. Such patterns as have been 
found (Fig. 1, opposite) resemble those of dissemi- 
nated lupus erythematosus, with a marked increase 
in the gamma globulin fraction, or else with a 
moderate but general increase in the alpha-2 
globulin as in rheumatic fever or tuberculosis. 


Functional Capacity.—No significant connexion was 
observed between the serum protein changes and 
functional capacity. 


Hormone Therapy.—Appreciable serum protein 
changes were observed in 21 patients receiving 
treatment with cortisone, ACTH, or prednisone; 
these were more marked with the two latter drugs. 
Table IX (overleaf) includes six cases from Group I 
(2, 4, 6, 11, 12, 18). Six cases from Group II (1, 7, 
8, 9, 15, 17); four cases from Group III (3, 5, 10, 13); 
and five additional cases (14, 16, 19, 20, 21). 

The alpha-2 and particularly the gamma-2 
globulin were the most sensitive to hormone treat- 
ment; the gamma globulin sometimes fell below the 
normal average, to half or even less than half the 
pre-treatment level. Fig. 2 (overleaf) shows the 
changes in Cases 6, 9, and 14 of Table IX. 

In some cases which showed slight serum protein 
changes, long-term cortisone or ACTH appeared 
to have controlled the disease activity. 

Of particular interest, however, are those patients 
with high disease activity and marked symptoms of 
inflammation, who were receiving large doses of 
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hormone and in whom complications were =n. 
countered. In Cases 9 and 14 of Table | 4 
Cushing syndrome developed, and in Case 9 his 
was followed by steroid diabetes, haematem sis. 
melaena, and death. Cases 10 and 16 of Tab! [x 
developed active gastric ulcers, and Cases 8 an 15 
of Table IX developed moon facies. 

Cases 3 and 4 of Table IX developed bron io- 
pneumonia with atypical symptomatology. 

In these patients, particularly Cases 8, 9, 10 1|4, 
15, and 16, the globulin fractions came dow to 
normal, especially the gamma fractions, whic | in 
some instances even fell slightly below the no na! 
average, although a corresponding fall in alp \a-2 
was not generally observed. Fig. 3 (overleaf) s! ows 
the changes in Case 14 of Table IX. 

Table X (overleaf) shows the mean values ©: the 
last electrophoretic determinations recorded in 1 ible 
1X for Cases 8, 9, 10, 14, 15, and 16. 

Despite prolonged adrenocortical treat: 
several patients showed marked and pers 
hyperglobulinaemia with prevailing high ga 
globulin; they also showed clinical signs of disease 
activity, such as pains, fever, loss of weight, and 
tendency to relapse (Cases 9, 10, 11, 12, 16, 17, 18, 
and 19 in Group II; Cases 1, 7, 9, and 11 of Group 
IID). 

A persistently high gamma globulin fraction 
despite prolonged adrenocortical treatment seems 
to indicate that the possibility of controlling the 
disease process is remote (Fig. 4, overleaf). 
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Discussion 


Reticulo-endothelial hyperplasia is thought }) 
some workers to play an essential part the 
pathogenesis of rheumatoid arthritis (Curletio and 
Magistretti, 1949; Marmont, 1948; Wallis. 1950: 
Berglund and others, 1951; Layani and others. 
1952). An inflammatory process which orivinates 
an ineffective antigen-antibody reaction, per!ps 0! 
auto-immune nature, is presumed to be the ‘unda- 
mental mechanism of this hyperplasia. 

This process may comprise an inflamma 
focal type (Albertini and Alb, 1947; Ma 
Valeri, 1955) inducing an altered reactivit 
appearance of amyloid, which is also f 
rheumatoid arthritis, and has been attribute: 
exhaustion of the reticulo-endothelial hyp 
by prolonged stress (Teilum and Lindahl, 19° 
favours such a theory. 

Hyperglobulinaemia is considered b) 
workers to be an expression of this hype 
(Berglund and others, 1951; Layani and 
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Normal Rheumatoid arthritis with slight 
hyperglobulinaemia (mainly a 
and ye) 














ee 











Rheumatoid arthrit: i 
thritis with marked Rheumatoid arthritis with severe 


general hyperglobulinaemia (2, £, hyperglobulinaemia (mainly =. 
¥, and 2) and vy) 


rt\ 


ye S&S FH A & “% PRN N 











g. 1.—Paper electrophoresis of serum proteins and electrophoretic patterns in one normal subject and in three patients with rheumatoid 
arthritis. 
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ELECTROPHORETIC DATA OF 21 PATIENTS REPEATEDLY EXAMINED WHILE UNDER TREATMENT WITH CORTISO? 








































































































I 
Side-Effects and References to Figures Duration of Hormone Treatment Total Blood Albun 
Case No | Group or Other Tables (mths Protein (per ce 
| | (g./per cent.) 
| | | Cortisone 12 Prednisone 1.. 8-2 48- 
1 11 ~—s|_- Table VI, 17 | x 39 
| Prednisone 6 7-8 54: 
7 7-7 60: 
| ACTH 48 7-8 62 
2 | I | Table V, 19 ETc 
ACTH increased dose 7°8 76: 
| | | Cortisone 12 Prednisone 3.. 8-2 45 
3 Ill Table VII, 1 (Broncho-pneumonia) > 
Prednisone 4 a 7-6 60:7 
| | 7:8 59 
4 I Table V, 12 (Broncho-pneumonia) | Prednisone 5 a 7°4 63-8 
| | 12 8 37 
5 Ill | Table VII, 9 | Cortisone ——— 
38 
| 8-2 62-¢ 
| | Nil ie 71 62:4 
6 I | Table V, 13 (Fig. 2) - 
| Prednisolone 1.. 7-2 61 
| oo” 7-2 14 
Cortisone 48 Prednisone 2 .. 7-7 46 
7 II | Table VI, 15 | 
| | Prednisone 6 .| 7:2 66: 
1 | 71 52 
8 II | Table VI, 7 (Moon facies) (Table X) | ACTH 2 | 7:3 56°4 
| | | 5 7-2 65-4 
| | (Table X) | ACTH 24 P * 46: 
9 Il | Table VI, 16 (Fig. 2) (Cushing) .. ACTH increased does 7 50: 
es. es. a 8 66 -¢ 
ACTH | 7: 69 
| Prednisone 4 8 33- 
10 Ill | Table VII, 10 (Gastric ulcer) (Table X) 6 8-1 69 
| Nil | 7 59 
il | I Table V, 14 (Fig. 3) 1 8 59 
| | ACTH 2 8 58 
5 7°8 75 
Cortisone 24 Prednisone 3 al 7-1 58 
12 I Table V, 20 | 
| Prednisone 7 a 7-2 64 
| Cortisone 24 | 7:7 40 
13 lll Table VII, 7 (Fig. 4) | Cortisone increased dose 1 “ .| 7-9 50 
i 56 
| 4. 7-8 56 
| Prednisone 1 y 7:6 58 
} 8 -| 7:2 58 
14 — (Fig. 2) (Cushing) (Table X) | ACTH = : 1 69 
| 72 
| ACTH 1 : 7:3 53 
15 Il Table VI, 3. (Moon facies) (Table X) .. | 6 | 7°3 68 
| 3 a 8 66 
16 — (Gastric ulcer) (Table X) | Prednisone 5 7°6 64 
6 7-6 66 
| Nil 7 54 
17 Il Table VI, 4 
| Cortisone 1 ps 69 
| 
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HYPERGLOBULINAEMIA IN RHEUMATOID ARTHRITIS 


DNISONE, SHOWING DURATION OF HORMONE TREATMENT AT DATE OF ELECTROPHORETIC EXAMINATION 





Globulin (per cent.) A/G Disease Functional Date of 
F Ratio Activity Capacity Examination 
13- ; ; 0-94 =, i ae 15/ 9/55 
13- : 25: 0-63 ae . © 10/11/55 
12- ° ° 1-19 2/ 2/56 
8- , . 1-59 4/ 3/56 
1-62 2/ 1/56 
-30 ; 4/ 3/56 
*83 13/10/55 
-55 7/11/55 


43 1 7 . 20/10/55 
16 13/12/55 


= ———_—_____ —__— = 6/10/55 


61 7 23/11/55 
67 16/ 2/56 


-63 - Maen: 20/10/55 


52 ada 13/11/55 
4/ 3/56 


-88 1 a: 14/11/55 
95 2/ 3/56 
10 aa ae : 13/10/55 
1-29 23/11/55 
-85 4/ 2/56 
-88 _ 20/10/55 
-03 4/11/55 
-99 25/11/55 
31 4/ 2/56 


*50 1/12/55 
*24 1 11/ 2/56 


-48 15/10/55 
45 14/11/55 
-39 2/12/55 
4) 3/56 
13/11/55 
1/ 3/56 
6/10/55 
3/11/55 
10/ 1/56 
17/ 2/56 
2/ 3/56 
12/10/55 
1/12/55 
4) 2/56 


24/ 9/55 
1/ 2/56 


24/11/55 
-83 19/ 1/56 
-94 18/ 2/56 
-20 2 13/10/55 


*20 3/12/55 
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ANNALS OF THE RHEUMATIC DISEASES 








Side-Effects and References to Figures Duration of Hormone Treatment Total Blood 
or Other Tables (mths) Protein 
(g./per cent.) | 





Prednisone 1 .. a wa ae a 7°5 
Table V, 11 7 a ee a ee ~~ “A a on 7:8 





Hypoglobulinaemia “a - ‘ Cortisone 48 Prednisone 2 ie ie 7:9 
Prednisone 5 








Cortisone 24 
Slight side-effects .. 26 





Recurrent side-effects me we “a Cortisone 24 ACTH 
ACTH 4 




















TABLE X 
9 /@ 6 MEAN VALUES IN SIX PATIENTS WITH DISEASE 
ACTH ACTH Prednisolone ACTIVITY WHO DEVELOPED COMPLICATIONS 
r WHILE RECEIVING HORMONE THERAPY 





Globulin (per cent.) | | Total 

| A/G | Protein 
a2 B yl y2 | Ratio} Blood 
(g./100 ml.) 


9 9-9 | 0-9 9-7} 2:14) 7-4 
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- ie — & 4 + c 4 + Y. 
Fig. 2.—Serum protein changes in three patients during hormone treatment of rheumatoid arthritis (Table IX). The first and the 
second group of columns relate to Cases 9 and 14 (ACTH), and the third to Case 6 (prednisone). The columns represent reading 
taken on successive dates as follows: 
Case 9: October 20, 1955 Case 14: October 12, 1955 Case 6: October 20, 1955 
November 4, 1955 December 1, 1955 November 13, 1955 
November 25, 1955 February 4, 1956 March 4, 1956 
February 4, 1956 
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Globulin (per cent.) A/G Disease Functional Date of 
’ Ratio Activity Capacity Examination 
a2 B | vl 2 


11 pe | 16: 
9 0-9 14 














1-42 1 


20/ 9/55 
2°30 1 


4! 2/56 
5/10/55 
5/ 1/56 


24/11/55 
1/ 2/56 


6/10/55 
10/11/55 
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Fig. 3.—Electrophoretic patterns on December 2, 1955, and March 4, 1956, in a case of rheumatoid arthritis (Case 11, Table IX), after 2 
months’ and 5 months’ treatment with ACTH, while developing marked hyperadrenocorticalism (Cushing’s syndrome). 








































403 1948). The increase in the gamma _ globulin 
fraction, where antibodies are most prevalent 
(Tiselius and Kabat, 1939), is closely related to 
plasmocytic hyperplasia (Ehrich, Drabkin, and 
Forman, 1949), a plasmocyte being defined as “the 
morphological expression of a reticular cell at its 
maximum of antibody formation’? (Fagraeus, 1948). 
Other factors in rheumatoid hyperglobulinaemia 
are: 
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Fig. 4.—Electrophoretic pattern in a case of rheumatoid arthritis 
ase 7, Table VII), showing severe hyperglobulinaemia after 2 years’ 


(i) An appreciable amount of the gamma-l fraction, 
with hyperimmune and perhaps auto-immune 


ceaiaxind Wit giuaiineinn, significance (Wallis, 1950; Layani and others, 
1952); 
252; Bianchi, 1953; Caniggia, 1955), since globulin (ii) The positivity of various serum-agglutinating 
d antibodies originate in the reticulo-endothelial reactions (Berglund and others, 1951); 
stem and mainly from the plasmocytes (Fagraeus, (iii) The increasingly frequent discovery of amyloid 


7 





changes (Teilum and Lindahl, 1954; Fearnley 
and Lackner, 1955). 


Amyloidosis has been reported in several hyper- 
globulinaemic conditions with prolonged reticulo- 
endothelial hyperactivity (Teilum and Lindahl, 
1954), and has been related to an immunological 
mechanism, also of auto-immune type, by Ritama 
and Saksela (1949). 

Other points, apart from the gamma-! fraction 
(Wallis, 1950; Layani and others, 1952), in favour 
of an auto-immune mechanism in rheumatoid 
arthritis are positive results with the Coombs test 
(Gear and Zoutendyk, 1953), and recent data on 
L.E. cells (Kievits, Goslings, Schuit, and Hijmans, 
1956); the percentage incidence of the latter is 
similar (17 and 16 per cent. respectively). 

Hormone therapy acts on the mesenchymal 
tissues particularly by depressing this reticulo- 
endothelial hyperactivity (Villa, Ballabio, and Sala, 
1953; Berglund and others, 1951), but it cannot 
modify the unknown basic process which promotes it. 

Joint alterations frequently occur in dysprotein- 
aemic diseases such as myelomatosis, amyloidosis 
(Chini, 1933; Poli, 1951), and disseminated lupus 
erythematosus (Duthie and Davidson, 1955; 
Malaguzzi- Valeri, 1955). 

Reticulo-endothelial hyperactivity may involve 
the joint tissues, causing the formation of amyloid 
and influencing the serum protein balance 
(Justin-Besancon, Rubens-Duval, and Neumann, 
1949; Chini, 1950); intra-articular hyperglobulin- 
aemia has been found in patients with severe 
rheumatoid arthritis of long standing (Perlmann, 
Ropes, Kaufman, and Bauer, 1954). On the other 
hand, marked synovial plasmocytic reactions 
related to an allergic mechanism have been reported 
by Chini (1933) and hypertrophic osteo-arthropathy 
showing synovial. congestion and lymphocytic 
infiltration has been described by Lucherini (1954). 

Hyperglobulinaemia might cause more severe 
joint involvement by vascular modifications 
(Eckerstrém, 1948), or by increased capillary 
permeability (Perlmann and others, 1954). Or it 
may cause further damage by using up the materials 
needed for albumin and haemoglobin synthesis 
(Wallis, 1950), and by developing the formation of 
auto-antibodies (generically of antimesenchymal 
type), so inducing the pattern of a self-maintaining 
disease (Dausset, 1953; Scheiffarth and Bulitta, 
1953; Malaguzzi-Valeri, 1955). 

The following characteristics support this theory 
of the pathogenesis of rheumatoid arthritis: 

(1) The marked rise in the gamma globulin fraction 

(acknowledged to be of antibody function), and 
also in the gamma-! globulin fraction (of hyper- 
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immune significance), both resulting from reticulo- 
endothelial hyperactivity. 


(2) The return to normal of hyperglobulinaemia after 
hormone treatment, together with the favourable 
clinical progress of the disease. 


(3) Persistent serum protein changes, mainly repre- 
sented by a rise in the gamma globulin fraction, 
which may be accompanied in severe cases by 
marked joint symptoms resistant to long-term 
hormone therapy. 


(4) The persistently raised alpha-2 globulin fraction 
not corresponding to the fall in gamma globulin in 
cases with high disease activity and complications 
due to secondary hyperadrenalism. 


Summary 


The serum protein pattern in 56 patients with 
rheumatoid arthritis and one with ankylosing 
spondylitis was investigated by paper electrophoresis. 

A significant correspondence was _ observed 
between the degree of systemic disease activity and 
the changes in the electrophoretic patterns. 

These changes comprised varying increases in the 
alpha globulin fraction (particularly alpha-2), 
marked increases in the gamma globulin fraction 
(particularly gamma-2), and a more or less marked 
fall in the albumin fraction. 

Seven patients with osteo-arthritis showed no 
characteristic serum protein changes. 

The electrophoretic data were observed in 2! 


patients receiving treatment with ACTH, cortisone, 
and prednisone; a close correspondence was seen 


between favourable clinical progress and a return o! 
the electrophoretic pattern to normal. Persisten‘ 
serum protein changes, more frequently represente: 
by increased gamma globulin fractions, wer 
associated with a poor prognosis. 

Marked serum protein changes, particularly 
marked fall in the gamma globulin fraction, wer 
observed in six cases presenting hyperadrenocorticez 
complications. 

An underlying alteration in reactivity is presume 
to promote reticulo-endothelial hyperactivity, e 
pressed by the hyperimmune characteristics of th 
hyperglobulinaemia. 

Different relationships between this altered r 
activity and the mesenchymal reaction may accou! 


for the great variety of clinical and proteinaem ° 
manifestations of rheumatoid arthritis and ti: 


widely different results of hormone therapy 
different patients. 


It is suggested that the derangement of th 5 
reticulo-endothelial activity may lead to the develo: - 


ment of a self-maintaining disease process. 
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Relazione VI 
Reumatismo, 5, (Suppl. 


Amer. 


Hyperglobulinémie dans |’arthrite rhumatismale 
RESUME 

On a étudié par électrophorése sur papier la disposition 
de la protéine sérique chez 56 malades atteints d’arthrite 
thum:tismale et un atteint de spondylarthrite ankylo- 
Sante 
On a observé une correspondance significative entre 
le desré d’activité de la maladie et les altérations de la 
dispo ‘tion électrophorétique. 


Ce altérations comprenaient 
varie 
la gl 


des augmentations 
de la fraction alpha (en particulier alpha-2) de 
uline, des augmentations marquées de la fraction 
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gamma (en particulier gamma-2) de la globuline et une 
diminution marquée de la fraction de l’albumine. 

Sept malades atteints d’ostéoarthrite ne révélérent pas 
d’altérations caractéristiques de la protéine sérique. 

Les données électrophorétiques furent étudiées chez 
21 malades soumis a un traitement d’ACTH, cortisone 
et prednisone; on constata une correspondance étroite 
entre un progrés clinique favorable et un retour de la 
disposition électrophorétique normale. Des altérations 
persistantes de la protéine sérique, le plus souvent 
représentées par une augmentation des fractions gamma, 
indiquaient une prognose peu favorable. 

Des altérations prononcées de la protéine sérique, 
surtout une chute marquée de la fraction gamma de la 
globuline, furent observées dans six cas présentant des 
complications hypersurréno-corticales. 

On suppose qu’un processus dysergique sous-jacent 
favorise Vhyperactivité réticulo-endothéliale, exprimée 
par les caractéres hyperimmuns de l’hyperglubulinémie. 

Des relations différentes entre ce processus dysergique 
et la réaction mésenchymateuse peuvent expliquer la 
grande variété de manifestations cliniques et protéinémi- 
ques de l’arthrite rhumatismale et les résultats si différents 
de la thérapie hormonale chez les différents malades. 

On suggére que cette hyperactivité réticulo-endo- 
théliale peut précipiter un processus morbide qui, 
ensuite, se maintiendrait tout seul. 


Hiperglobulinemia en la artritis reumatoide 
SUMARIO 

Se estudi6 por electroforesis sobre papel la disposicién 
de la proteina sérica en 56 enfermos con artritis reuma- 
toide y uno con espondilartritis anquilosante. 

So observ6 una correspondencia significativa entre el 
grado de actividad morbida y las alteraciones de la 
disposiciOn electroforética. 

Estas alteraciones comprendieron varias aumen- 
taciones de la fraccion alfa (en particular alfa-2) de la 
globulina, aumentaciones marcadas de la fraccién gama 
(en particular gama-2) de la globulina y una disminucién 
marcada de la fraccion albuminica. 

Siete enfermos con Osteoartritis no revelaron altera- 
ciones caracteristicas de la proteina sérica. 

Los datos electroforéticos fueron estudiados en 21 
enfermos tratados con ACTH, cortisona y prednisona; 
se hallo una correspondencia estrecha entre un progreso 
clinico favorable y un retorno de la disposicién electro- 
forética normal. Alteraciones persistentes de la proteina 
sérica, lo mas frecuentemente representadas por un 
aumento de la fraccién gama, indicaban una prognosis 
poco favorable. 

Alteraciones pronunciadas de la proteina sérica, 
particularmente una caida mercada de la fraccién gama 
de la globulina, fueron observadas en seis casos con 
complicaciones hipersuprarreno-corticales. 

Se supone que un proceso disérgico subyacente 
favorece la hiperactividad reticulo-endotelial, expresada 
por los rasgos hiperimunos de la hiperglobulinemia. 

Relaciones diferentes entre este proceso disérgico 
y la reaccidn mesenquimatosa pueden explicar la gran 
variedad de manifestaciones clinicas y proteinémicas 
de la artritis reumatoide y los resultados sumamente 
diferentes de la terapia hormonal en diferentes enfermos. 

Se sugiere que esta hiperactividad reticulo-endotelial 
puede llevar a un proceso morbido que luego pudiera 
mantenerse por si mismo. 
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17-KETOSTEROID EXCRETION IN MEN WITH GOUT 


BY 


E. R. COOK, G. D. KERSLEY, AnD M. LUSCOMBE 


From the Rheumatism Research Unit, Royal National Hospital for Rheumatic Diseases, Bath 


(RECEIVED FOR PUBLICATION APRIL 9, 1957) 


The absence of clinical hypogonadism and 
repeated observations of a low 17-ketosteroid 
excretion in gout, led Wolfson, Guterman, Levine, 
Cohn, Hunt, and Rosenberg (1949) and Wolfson 
(1954) to suggest that in this disease the adrenal 
cortex produces an abnormal androgen, which is 
not metabolized to 17-ketosteroids. 

Robinson, Conn, Block, Louis, and Katz (1949, 
1952) also found a low ketosteroid excretion in 
gout, but Tarnopolsky, Montuori, and Schere (1950) 
and Butt and Marson (1952), using a polarographic 
technique, were unable to confirm these results. 
Recently Zacco and Perrini (1955) fractionated the 
urinary 17-ketosteroids from a small series of eight 
patients and five controls; they found that the gouty 
patients excreted a smaller quantity of total 
17-ketosteroids, and their data suggests an alteration 
in the 6-ketosteroid and androsterone proportions. 
The previously published data are summarized in 
Table I. 


Material and Methods 


In the present investigation we have studied the 
excretion of total and of individual ketosteroid. by 
nineteen male gout patients and seventeen normal mies. 
In four cases, examinations were carried out during 
attacks of gout before and during treatment with 
colchicine. 

Every patient, at some time, had had typical att.cks 
and raised plasma uric acid levels, and none had any 
gross renal dysfunction. In all cases the total 17- 
ketosteroid excretion was estimated by two sepurate 
methods, and an aliquot of the total ketosteroid extract 
was then partitioned by chromatographic fractionation 
into eight parts. 

For the purpose of comparing the mean values 
obtained, the 36 subjects were divided into two age 
groups: 

(a) eight normal males and ten patients within the 
ages of 37-54 years; 


(5) an older group comprising nine normal males 
and nine patients within the ages of 54-76 years. 


_ 


TABLE I 


EXCRETION OF NEUTRAL 17-KETOSTEROIDS BY GOUTY AND NORMAL MALES 
AS REPORTED BY VARIOUS WORKERS 









































Gouty Patients (Males) Controls (Males) 
References | rs ee 
No. of Mean Age 17-ketosteroids No. of Mean Age | 17-ket: e roids 
Authors Date Patients (rs) (mg./24 hrs) Controls Grs) | (mg./24 hrs) 
Wolfson and others 1949 10 45 3-2 ? ? | 12-9 
Robinson and others 1949 10 ? Lower than normal. No values given (Abstract) 
Tarnopolsky and others . . 1950* 7 ss 15-7 Comparable control groups 
were not investigated 
Butt and Marson 1950T 29 53 10-1 in these studies 
Robinson and others 1952¢ 13 ? 71-9 bi ? 15-17 
Wolfson 1954§ 43 ? 8-3 26 ? 0 
Zacco and Perrini 1955 8 ? 2:1 5 ? 5 























* Calculated from author’s data, omitting one patient with a very high value. 

Tt Calculated from author’s data, omitting the results for four female gouty patients. 
t Calculated from author’s graph, containing 25 determinations from seven normal subjects and 34 determinations from thirteen 
§ Calculated from author’s graph, assuming that each value represented one subject. 
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Results 






































for ach patient were usually the mean of two or more 
sep “ate 24-hr specimens; all values from doubtful Table II shows that we could find no significant 
spe mens, judged on the basis of creatinine and volume, difference in the mean values for creatinine and total 
we: discarded. 17-ketosteroids (estimated by two methods) between 
| tients whose urines contained more than traces of the controls and gouty patients in comparable age 
prc in were not included in this survey, since it has been groups; the Table shows the usual decrease of 
shc n by Beher and Gaebler (1951) that the 17-  {etosteroid excretion with age. 
ket’ teroids are not completely extracted from urines Talis 157 qasnesiies the aves | f h 
so -ontaminated. The ordinary tests for urinary bi seins tay tie ale 7 ao vee © cac 
pro in were negative in seventeen of the patients, and SU ject obtained by the chromatographic technique, 
bar y positive in the remaining two. the various fractions being expressed as a percentage 
A the constancy of the ketosteroid chromatographic Of the total 24-hr value. The Table shows a 
pat: n has been established for the normal male (e.g. tendency for the patients in both age groups to 
Do! iner, 1953; Cook, Stitch, Hall, and Feldman, 1954; excrete slightly lower proportions of Fractions III 
Joh sen, 1956a), only single 24-hr urine specimens were and IV, and slightly higher proportions of Fractions 
coll = en each agree ae A sae con- =, VI, VII, and VIII than the control. The differ- 
t . . . . . . 
stan'y for the gouty patient between attacks waS ence is not significant except in Fraction V (etio- 
estaclished during this work, and consequently in cholanolone) in the younger group (P<0-01) 
twel.c patients only single 24-hr urine extracts were Th i a d y f * gt “ d 1 ‘ 
fraci onated, the other individual mean figures being ere 1s also a tendency for Fractions I and III to 
the «verage of at least two separate specimens. decrease with age in patients and controls, as 
The analytical methods employed are given in the Previously shown for normal males by Johnsen 
Appendix, (1956b). 
TABLE II 
EXCRETION OF CREATININE AND NEUTRAL 17-KETOSTEROIDS BY NORMAL AND GOUTY MALES 
17-Ketosteroids (mg./24 hrs) 
Creatinine (g./24 hrs) = oe ecucnctniainaees 
Number | Age (yrs) Method 1! Method 2 
Group of 
Subjects Mean Range Mean Standard Mean Standard Mean Standard 
(Range) Error (Range) Error (Range) Error 
Controls... at 8 47-8 37-54 1-58 0-11 15-1 2-0 12-6 1-8 
(0-9-2-05) (6-6-23-2) (5-6-19-7) 
Gouty 10 46-2 39-54 1-74 0-09 13-5 1-3 10-6 1-4 
(1-16-2-0) (6-9-18-8) (5-3-15-8) 
Controls... 9 61-3 56-76 1-49 0-15 8-9 11 71 1-1 
(0-8~-2-2) (4-1-16-5) (3-8-12-4) 
Gouty 9 62-0 54-73 1-59 0-09 8-4 0-9 7:6 0:8 
(1-28-1-96) (4-6-12-2) (5-3-13-2) 
TABLE III 
EXCRETION OF FRACTIONATED NEUTRAL 17-KETOSTEROIDS BY NORMAL AND GOUTY MALES 
Distribution of 17-Ketosteroids (each fraction calculated as % of total) 
Number Mean 
Gro ° Age I Ill IV Vv VI Vil VIII 
Subjects (yrs) Mean+S.E. Mean+S.E. Mean+S.E. Mean+S.E. Mean+S.E Mean Mean 
(Range) (Range) (Range) (Range) (Range) 
Contr. 8 47-8 10-0+1-2 13-9+2-0 36-941-8 30-441°7 7:740-67 0-2 0-8 
(4-7-16-6) (7-7-22°5) (30-2-44-0) | (20-9-38-0) | (5-2-11-1) 
Gouty 10 46-2 10-441-4 10-2+1-9 31-642°6 38-141-4 8-3+0-92 0:3 1-0 
(3-9-17-7) (5-5-25°8) (9-1-39-6) | (28-9-43-7) | (5-1-14-8) 
Contr: 9 61-3 6-3+0-47 10-741-2 40-2+2-9 33-9429 7-74+0-83 0-4 0-7 
(4-5-10-3) (4-9-17-0) (25-6-55-0) | (19-6-49-5) | (4-7-12-4) 
Gouty 9 62-0 6-2+40-47 8-541-4 35-943-0 39-2+2-8 8640-3 0-5 1-1 
(3-3-7°5) (3-0-16:2) | (18-7-50-0) | (28-7-57-0) | (5-9-10-7) 
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In Table IV the mean values have been expressed 
as mg. of each fraction excreted in 24 hrs; Fractions 
I and III have been added together to give a more 
accurate estimate of the dehydroisoandrosterone or 
8-ketosteroid excretion (see Appendix). 

No difference was found in the excretion of the 
respective fractions expressed as mg./24 hrs between 
patients and controls in the older group, but in the 
younger group the patients excreted 0-8 mg./24 hrs 
dehydroisoandrosterone and 1-4 mg./24 hrs andro- 
sterone less than the controls. These differences 
are not significant. 

The variations between patients and controls 
being most pronounced in the younger group, it was 
considered possible that there might be a difference 
between patients in the early stages of the disease, 
and those with gout of long standing. The patients 
were therefore divided into two further groups: 
(A) Nine men with a mean age of 50 years (range 

39 to 62) who had had clinical gout for an 
average of 4 years (range 2 to 7); 


(B) Eight men with a mean age of 59 years (range 
43 to 73) who had had the disease for an 
average of 25 years (range 13 to 46). 


The mean values obtained, shown in Table V, 
indicate that, whereas the total ketosteroid excretion 
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diminished with age, the duration of disease hac no 
obvious effect upon the steroid excretion patter 


Discussion 


Decreases in 17-ketosteroid excretion with ge 
similar to those shown in our Table II are illustr: ed 
in comprehensive studies of normal subjects by 
Hamburger (1948), Sprechler (1951), and Joh: en 
(1956b). Previous evidence for a normal excre on 
in gout has been given by Tarnopolsky and ot ers 
and by Butt and Marson. However, Wo! on 
(1954) has criticized the polarographic mei od 
employed by the latter authors, on the basis at 
“it is not a valid method of estimating 17-ketoste did 
excretion as shown by its failure to show low va ues 
in gout patients’. It is probable, however, tha: the 
technique is more specific than the many mo iifi- 
cations of the colorimetric Zimmerman reac ion 
(Barnett, Henly, and Morris, 1946). Barvett, 
Henly, Morris, and Warren (1946) and Butt, Morris, 
Robinson, and Warren (1951) have shown the: in 
normal subjects the colorimetric method may sive 
somewhat higher results than the polarographic 
technique. It is also of significance that, usiny the 
same urine hydrolysis and extraction technique as 
Butt and Marson (Appendix, Method 1), our mean 
17-ketosteroid values, estimated colorimetrically, 


TABLE IV 
EXCRETION OF FRACTIONATED NEUTRAL 17-KETOSTEROIDS BY NORMAL AND GOUTY MALES 





Number 


Distribution of 17-Ketosteroids (each fraction calculated as mg./24 hrs) 





Group of I plus III 


IV Vv | VI VII 


Subjects 


Mean+S.E. 
(Range) 


Mean+S.E. 
(Range) 


Mean+S.E. 
(Range) 


Mean+S.E. 
(Range) 


Mean 





Controls .. 


8 


3-16+0-68 
(1- 10-7 - 69) 


4-62+0-66 
(2-5-7-9) 


3-72 +0-46 
(1-68—5-85) 


0-98 +0-18 
(0-29-2- 16) 


0-03 





Gouty 


10 


2-36+0°54 
(0:49-6:87) 


3-22+0-39 
(1-44-5-7) 


4-07+0-45 
(1-88-6- 35) 


0-80+0-07 
(0-6—1-12) 


0-02 





Controls .. 





1-24+0-23 
(0:43-2:63) 


2-75+0-41 
(1-3-4-7) 


2°47+0-45 
(0-74—3 - 86) 


0:60+0-12 
(0: 19-1 -3) 





Gouty 


| 
| 
| 
| 
| 


| 





1-21+0-27 
(0-49-3-1) 


2-:70+0-31 
(1:31-4:13) 


2°97+0-32 
(1-60—3-99) 


0-65+0-07 
(0-43—1-08) 





TABLE V 
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EXCRETION OF NEUTRAL 17-KETOSTEROIDS IN SHORT- AND LONG-TERM GOUTY PATIENTS 





Mean 
| Duration 
of Disease 


Total 
17-Ketosteroids 


Mean Method 


Age Fractions (per cent.) 





(yrs) 


(yrs) 


(see 
Appendix) 


(mg./24 hrs) | 


Ill IV 





50 


4 


1 
2 


1 
1 


35:8 








59 


25 











6 
9 








34-2 























we : 13:5 and 8-4 mg./24 hrs for patients with mean 
ag. of 46 and 62 respectively, compared with the 
po rographically determined ketosteroid value of 
10 xg./24 hrs for patients aged 53 obtained by Butt 
an. Marson (Table 1). 

may well be that the conflicting conclusions 
rea ied in previous investigations can be explained 
by iadequate control of the factor of age in group 
co! Darison, together with differing scales of values 
obi ined by the various analytical methods. A 
cor ‘ibutory factor may be the suggested low 
17- 2tosteroid values resulting from the presence of 
pro cin in the urine of patients with renal com- 
plic tions. 





i fect of Colchicine.—The 17-ketosteroid output 
of our of our patients was studied before and 
dur 1g an attack of gout treated with colchicine, but 
no ‘gnificant or consistent changes were observed 
in «ther total steroid production or fractionation 
pati.rns. These findings confirm the previous work 
of Levine and Gregory (1951) and of Levine, Fred, 
and Bassett (1952), who have shown that therapeutic 
doses of colchicine have no effect upon the pituitary- 
adrenal axis of gouty patients or upon the 17- 
ketosteroid excretion of non-gouty patients. 


Robinson and others (1952) also found that 
colchicine had no effect on 17-ketosteroid excretion 
in the gouty patient. 


Summary 


(1) Determinations of the total and fractionated 
urinary neutral 17-ketosteroids have been carried 
out on nineteen men with gout and seventeen 
controls. 

(2) No significant differences in total 17-keto- 
steroid excretion were observed between patients 
and controls of comparable ages, although the 
usual changes with increasing age were seen. 

(3) There was a tendency for the younger gouty 
patient to excrete slightly less 6-ketosteroids and 
androsterone than the younger controls, resulting 
in a slightly lower total 17-ketosteroid output. 
This trend, which was not statistically significant, 
was not found in the older patients. 

(4) The duration of the disease appeared to have 
no e' ect upon the steroid fractionation pattern. 

(5) Acute attacks of gout treated with colchicine 
cause i no significant variation in total ketosteroid 
excre on or in the fractionation pattern, although 
sligh' erratic changes were seen. 


Th authors are deeply indebted to Dr. M. R. Jeffrey 
for h help and advice, and to Mr. R. Hancock for 
techn al assistance. 
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Excrétion des 17-cétostéroides chez les hommes goutteux 


RESUME 


(1) On a déterminé les 17-cétostéroides urinaires 
neutres, totaux et fractionnés chez 19 goutteux et 17 
témoins. 

(2) On n’a observé aucune différence significative 
d’excrétion 17-cétostéroide totale entre les malades et 
les teémoins d’4ge comparable, bien que les différences 
usuelles dues a l’Age fussent apparentes. 

(3) Il existait une tendance chez les jeunes goutteux 
a excréter un peu moins de f-cétostéroides et d’andro- 
stérone que les jeunes témoins, donnant ainsi une excré- 
tion 17-cétostéroide totale un peu plus basse. Cette 
tendance, qui n’était pas statistiquement significative, 
n’a pas été constatée chez les malades plus agés. 

(4) La durée de la maladie ne semblait pas avoir 
d’effet sur le tableau des stéroides fractionnés. 

(5) Les attaqués aigues de goutte, traitées 4 la colchi- 
cine, n’ont produit aucune variation significative dans 
l’excrétion cétostéroide totale ou dans la disposition des 
fractions, bien que des légéres altérations erratiques 
fussent observées. 


Excrecion de 17-cetoesteroides en hombres gotosos 
SUMARIO 


(1) Se determinaron los 17-cetoesteroides urinarios 
neutros, totales v fraccionados en 19 hombres gotosos y 
17 testigos. 
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(2) No se vid diferencia significativa alguna de 
excrecién 17-cetoesteroide total entre los enfermos y los 
testigos de edad comparable, aunque diferencias habi- 
tuales debidas a la edad fuesen aparentes. 

(3) Hubo una tendencia en los gotosos mas jévenes 
a excretar algo menos de f-cetoesteroides y de andro- 
sterona que los jévenes testigos, dando asi una excrecién 
17-cetoesteroide total algo menor. Esta tendencia, que 








TOTAL 17-KETOSTEROIDS 

Method 1.—100 ml. urine were hydrolysed and 
extracted by the method of Butt and Marson (1952). 
The washed extract was diluted to 150 ml. with 
benzene, and triplicate 10-ml. aliquots were evapor- 
ated to dryness for the Zimmerman reaction 
described by Cook, Stitch, Hall, and Feldman (1954). 
The values obtained were corrected for non-specific 
chromogenic material by the formula of Talbot, 
Berman, and MacLachlan (1942). 


Method 2.—200 ml. urine were removed from a 
24-hr specimen for the estimation previously 
detailed, and the remainder hydrolysed and extracted 
by the procedure of Callow, Callow, Emmens, and 
Stroud (1939). The washed extract was adjusted 
to 50 ml., and triplicate 0-25-ml. aliquots were 
evaporated to dryness for estimation by the 
Zimmerman reaction. The non-specific material 
was corrected by a suitable factor obtained by the 
technique of Cook and Rooks (1952). 


CHROMATOGRAPHIC FRACTIONATION OF THE TOTAL 
17-KETOSTEROID EXTRACT 

An aliquot containing 1-4 to 1-8 mg. ketosteroid 
was taken from the bulk urine extract of Method 2 
and chromatographed by the method of Pond (1951), 
employing a slightly modified elution sequence 
devised by Palmer and Rundle (private communi- 
cation). Perfect separation of the various peaks 
was regularly obtained, providing that the water 
content of the alumina was strictly controlled. 
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APPENDIX 
Methods 









no fué significativa estadisticamente, no se reveld er |os 
enfermos mas viejos. 

(4) La duracién de la enfermedad no parecié afe ‘ar 
el cuadro de los esteroides fraccionados. 

(5) Los ataques agudos de gota, tratados con colchic 1a, 
no produjeron variaciones significativas en la excre 6n 
cetoesteroide total o en la disposicién de las fraccic «es, 
aunque se observasen pequeifias alteraciones erratica 


It seems probable (Dingemanse, Huis in’t \ ld, 
and de Laat, 1946; Dingemanse, Huis in’t \ -ld, 
and Hartogh-Katz, 1952; Pond, 1951; Cook ind 
others, 1954; Robinson, 1954; Johnsen, 1956a) hat 
the fractions obtained by the chromatograyhic 
separation are: 

(i) Hydrolytic artefacts of dehydroisoandroste: ne; 
(ii) i-androstan-6-ol-17-one, not seen in acid hy Jro- 
lysed urines; 
(iii) The B-ketosteroids, dehydroisoandrosterone and 
isoandrosterone; 
(iv) Androsterone, and the A 9:11 derivative; 
(v) Etiocholanolone, and the /9:11 derivativ: 
(vi) 11-hydroxy and 11-ketoandrosterone; 
(vii) 11-hydroxyetiocholanolone; 
(viii) Unidentified, but present in very small amounts. 


The cyclic steroid i-androstan-6-ol-17-one is a 
hydrolytic artefact of dehydroisoandrosterone 
sulphate, and. only occurs when urines are hydro- 
lysed under neutral conditions (Lieberman, Mond, 
and Smyles, 1954). 

It is well known that destruction and trans- 
formation of ketosteroids may occur during hydro- 
lysis of the conjugates in hot acid solution, especially 
of dehydroisoandrosterone in which the 3(OH) 
group is substituted by chlorine or removed to form 
the diene, 3:5 androstadien-17-one. These hydro- 
lytic artefacts occur in Fraction I, which is usually 
roughly equal to Fraction III, and in such chromato- 
grams it is necessary to add these two fractions to 
obtain an approximation of the true ($-ketos'croid 
value (Table IV). 
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CA PILLARY 





Fo. more than 50 years, tests of “capillary 
resisi_nce”” have been used to measure the facility 
with which petechiae may be produced experi- 
ment ily, mainly with a view to detecting latent 
purpuric tendencies. Hare and Miller (1951) listed 
the many different methods which have been 
evolved, and assessed the merits and demerits of 
techniques in general use. ‘‘Pressure’’ tests, such 
as the snake venom test, have been used more 
extensively than any other method and can be 
defined in two broad categories. 

In “positive pressure” tests, the arm is con- 
stricted by a sphygmomanometer, the number of 
petechiae appearing in, response to venous engorge- 
ment of the forearm serving as an index of capillary 
resistance. ane 

“Negative pressure” tests require apparatus con- 
sisting of a vacuum pump, a manometer, and a 
suction cup which can be applied to the skin. The 
pressure of air in the system is reduced to a pre- 
determined level for a period, and the number of 
petechiae thus produced in the underlying skin, in 
relation to the magnitude and duration of the 
negative pressure applied, is used as a measure of 
capillary resistance. 

While it is unlikely that all the different modifi- 
cations of these tests measure the same biological 
properties, suction or “‘negative pressure”’ techniques 
have an advantage over other procedures in that 
tests con be repeated in an individual at intervals 
of a few hours and can be used to measure, for 

































example, the influence of substances the adminis- 
tration of which may produce rapid and transient 
change: in capillary resistance. 

It hos been customary to regard the expressions 
“capill: ry resistance” and “‘capillary fragility” as 
interc igeable, but it should be noted that 
“incre: ed resistance” is equivalent to ‘‘diminished 
fragilit’ ’ and vice versa. 

Alth ugh these tests were originally introduced 
to faci! ate the study of haemorrhagic diseases, the 
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results of investigations in this field have been 
somewhat conflicting. In a review of the subject of 
capillary resistance tests in scurvy, Munro, Lazarus, 
and Bell (1947) concluded that most investigators 
had failed to demonstrate a significant relationship 
between capillary strength and ascorbic acid 
reserves assessed by chemical methods. Never- 
theless, Scarborough (1953) observed reasonably 
good correlation between depletion of ascorbic 
acid and the level of capillary resistance in otherwise 
normal subjects. In other haemorrhagic disorders, 
capillary resistance appeared to be unrelated to the 
bleeding time, the coagulation time, or the number 
of thrombocytes (Hare and Miller, 1951). In 
thrombocytopenic purpura, however, Elliott (1938), 
Elliott and Whipple (1940), and Robson (1949) 
found evidence of a consistent relationship between 
capillary resistance and the “‘bleeding tendency”’. 

It is possible that tests of capillary resistance are 
a measure of haemostatic mechanisms other than 
those primarily involved in haemorrhagic disorders, 
and this conception might explain the frequently 
anomalous results of such tests in patients with 
purpura. The available evidence indicates that the 
maintenance of normal levels of resistance may 
depend upon the integrity of the perivascular 
connective tissue; histological studies of petechiae 
induced by suction applied to normal skin have 
revealed fragmentation of elastic fibres in the 
vicinity of haemorrhages without evidence of 
damage to capillary endothelium (Peck, Rosenthal, 
and Erf, 1937). The low capillary resistance found 
in premature, but otherwise normal, infants has 
been attributed to under-development of the con- 
nective tissues around cutaneous blood vessels 
(Hare and Miller, 1951). From experimental 
evidence, Zweifach (1955) concluded that increased 
capillary fragility may be a consequence of a 
disturbance in the structure of the connective tissue 
sheath of small cutaneous vessels. The foregoing 
therefore suggests that tests of capillary resistance 
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may be a measure of some property of connective 
tissues anatomically related to small cutaneous 
vessels. 

Factors other than disease may influence capillary 
resistance; data originating from many sources 
reveal a consistent inverse relationship between 
capillary resistance and increasing age, and show 
that it tends to be lower in women than in men 
(Hare and Miller, 1951). In recent years it has 
been established that there is a relationship between 
capillary resistance and adrenocortical activity 
(Robson and Duthie, 1950, 1952; Kramar, 1953; 
Kramar and Simay-Kramar, 1953; Kramar, Meyers, 
and Peetz, 1954; Kramar, Wilhelmj, Meyers, 
Milani, Gunderson, Shuput, Racher, and Mahoney, 
1954). 

Robson and Duthie (1952) observed that capillary 
resistance could be increased in patients with 
rheumatoid arthritis by the administration of 
cortisone or corticotrophin, and in some instances 
the increase coincided with the temporary clinical 
improvement produced by the hormones. 

A survey of the literature gave little additional 
information about the level of capillary resistance in 
rheumatic diseases. 'Wiemer (1931) included “‘poly- 
arthritis” in a list of diseases associated with 
increased capillary fragility. Brown and Wasson 
(1941) observed that resistance was frequently 
subnormal during the course of rheumatic fever in 
children. Warter, Drezner, and Horoschak (1946) 
found evidence of increased capillary fragility in 
twenty patients with rheumatoid arthritis, but 
Heikinheimo (1953) found resistance to be greater 
than normal in the majority of a large number of 
rheumatic patients. The results reported in this 
last paper will be discussed later. 

In view of the possibility that capillary resistance 
may be a measure of some property of connective 
tissue, and in view of the evidence to indicate that 
the level of resistance could be increased by adminis- 
tration of corticotrophin or cortisone, it was con- 
sidered that more detailed information about 
capillary resistance in rheumatoid arthritis would 
be of interest. 


Material and Methods 


The report is an account of two independent surveys of 
capillary resistance, each conducted by one observer. 
In each survey, capillary resistance was measured in a 
group of patients suffering from rheumatoid arthritis, 
and in a comparable number of control subjects. 
Because capillary resistance was measured in the second 
survey by a method which differed from that used in the 
first, the results obtained in the two surveys were 
analysed separately. 

Capillary resistance was measured in 549 individuals, 
of whom 220 were patients suffering from rheumatoid 
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arthritis, this diagnosis having been established © the 
basis of unequivocal clinical, radiological, and hae ato. 
logical evidence. Patients were excluded fron the 
surveys if the arthritis was complicated by interc) ren; 
illness. 

Control readings were obtained from normal me ber; 
of the staff of the hospital, from a large num! +r of 
patients in the Neurological, Orthopaedic, and Re »ira- 
tory Diseases Units of the hospital, and from a ni nber 
of individuals attending the various out-patient ¢ nics. 
Additional information about the composition of hese 
groups is given in Tables I and II. 


TABLE I 


NUMBERS OF INDIVIDUALS IN THE MAIN GR¢ 
IN EACH SURVEY 





First Secor 





Male Female Male male 





Normal .. ee 19 31 16 16 





Group ..| 


Miscellaneous ..| 62 58 53 





Rheumatoid 
Arthritis at a 71 


295 








TABLE II 


OF THE GROUPS OF MISCELLA 
DISEASES 


COMPOSITION VEOUS 





Disease 





Osteo-arthritis .. 
**Non-articular rheumatism” 
Ankylosing spondylitis 
Scleroderma... 
Rheumatic fever (convalescent) 
Central nervous system disease 
(except disseminated ee 
Disseminated sclerosis 
Psychoneurosis , 
Orthopoedic disorders 
Intervertebral disk degeneration 
Asthmatic bronchitis .. 
Carcinoma 
Others 
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mental 
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No attempt was made to standardize the cond 
the tests in relation to factors such as enviro 
temperature or time of day. Tests were mad: 
controls concurrently with those in rheumatoid : 
over a period of 3 years, and it is unlikely t! 
factors could have had a systematic influence | 
results obtained. 

The negative pressure apparatus used in the invest- 
gation (Fig. la and b, opposite) was similar in ; rinciple 
to that described by Robson and Duthie (195 ). 


ad bya 
egative 


First Survey.—Capillary resistance was meas\ 
method described by Scarborough (1941). The 
pressure which produced between one and ten | °techiae 
was found by a process of trial anderror. Ine ‘ry cas. 
an initial trial was made at a negative pressu: of 2 
mm. Hg; further trials were made in adjacent reas 0! 
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Fig. (1b) Diagram of pneumatic system. 
R=reservoir; U=release valve; V=suction valve; 
M=manometer; C=cup. 


skin with pressures 50 mm. Hg above or below this 
according to the number of petechiae, if any, which 
appeared in response to the first. Suction was applied 


for 30- 
The ski 
illumin 
result ri 
ments « 
forearn 
the wi 
immed 

In 03 
figure 1 


c. periods by means of a cup 23 mm. in diameter. 


was inspected for petechiae without a lens under 
ion from a standard endoscope bulb. The 
orded in each subject was the mean of measure- 
tained at three levels on the volar aspect of the 
the first being situated exactly midway between 
and the elbow, and the second and third 
ely above and below. 
or to facilitate analysis of the results, a single 
resenting the resistance in mm. Hg was derived 








Fig. (la). Negative pressure apparatus. 







by means of an approximation based upon the assump- 
tion that a 50-mm. increment of negative pressure tends 
to produce, on an average, ten additional petechiae 
(Robson and Duthie, 1950). 


For example: 
If suction for 30 sec. at 200 mm. Hg produced 
three petechiae, the “critical petechial pressure”’ 
was 200—(,3; x50 mm. Hg)=185 mm. Hg. 
The true relationship between numbers of petechiae 
and pressure follows a logarithmic pattern, but this linear 
adjustment, confined as it was to the results of tests 
producing ten petechiae or fewer, did not introduce a 
serious error. 


Second Survey.—The method used was derived from 
the procedure followed by Schweppe, Lindberg, and 
Barker (1948). The test consisted of applying a series 
of negative pressures at 30-sec. intervals, starting at 
50 mm. Hg and increasing by intervals of 50 mm. Hg, all 
to the same area of skin, by means of a suction cup 23 mm. 
in diameter. After each application of negative pressure, 
the petechiae present in the test area were counted, the 
test being concluded when the number exceeded forty. 
To increase the accuracy of counting the large number of 
petechiae produced at higher negative pressures, the skin 
was blanched by firm pressure from a watch glass 
inscribed with a circle 23 mm. in diameter, subdivided 
into squares (Fig. 2, overleaf). Petechiae were unselected 
in terms of size or of distribution within this circular area, 
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all semi-permanent red spots being included in the counts. 
With this method it was possible to follow exactly the same 
procedure at virtually the same area of skin in every 
subject. Capillary resistance tends to be lower in the 
lateral elbow region than in any other part of the fore- 
arm, and this area was therefore selected for the test in 
order to minimize the number of increments of negative 
pressure required to produce forty or more petechiae. 
The area was located by aligning the outer rim of the cup 
with the biceps tendon and with the lowermost crease at 
the elbow. 





Fig. 2.—Watch glass for blanching skin to facilitate enumeration of 
petechiae. Central area 23 mim. in diameter. 


The results of this test can be recorded as a curve 
relating numbers of petechiae to negative pressure. Such 
curves are not amenable to analysis by simple statistical 
methods, and for this purpose a single figure was derived, 
by interpolation, for the negative pressure corresponding 
to ten petechiae (“C.P.10°’, Fig. 3). Interpolation was 
made on the straight line joining the observed numbers of 
petechiae immediately above and below ten. A pre- 
liminary analysis showed very close correlation between 
the pressures relative to five, ten, and forty petechiae, and 
it is therefore unlikely that qualitatively different informa- 
tion would have been obtained by interpolating at 
numbers other than ten within this range. 

A more precise method for deriving a single figure for 
resistance would consist of interpolation upon the 
regression line calculated from all the petechial counts 
observed in each test. However, the much simpler 
procedure adopted was adequate for the purpose of 
determining the mean resistance and its variance in 
different groups of individuals. 
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Fig. 3.—Typical ‘curve’ of petechiae plotted against gative 
pressure. 


Results 


The mean capillary resistance of the group of 
patients with rheumatoid arthritis was significantly 
lower than that of the miscellaneous or normal 
group (p<0-05). The results of the two surveys 
are shown in Fig. 4 (opposite), which also indicates 
the extent to which the various groups differed from 
each other in age and sex distribution. 

It has been reported that capillary resistance falls 
with increasing age (Munro and others, 1947) and 
that it tends to be lower in women than in men 
(Hare and Miller, 1951). Consequently, was 
necessary to estimate the influence of these {actors 
upon the results obtained in this investigation. 

Appropriate methods of analysis revealed a con- 
sistent inverse relationship between age and resist- 
ance which can be represented by the linear 
regression equations: 


First Survey: 
C.R. (in mm. Hg) =283— 1°49 x (age in years). 
(r= —0°330, n=293, P<0-001) 


Second Survey: 
C.P.,5 (in mm. Hg) =270 — 1°33 x (age in years) 
(r= —0- 330, n=252, P<0-001) 


The regression coefficients in these ec ations 
overestimate slightly the rate at which re stance 
diminishes with increasing age. This err Was 
revealed by estimating regression of resistan e up0! 
age within each of the main subgroups, a: / com: 
bining the coefficients by the ‘“z” transfc mation 
(Fisher, 1954). 
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Fig. 4—Means of capillary resistance + standard errors (hatched) 
(Numbers in brackets are mean 
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fference between this ‘““combined”’ coefficient 
regression estimated from the observations 
one class represents the bias introduced by 
in the rheumatoid 
group of greater age and lower resistance. 

The ' biased” estimates of regression were used 
to adj. t the means and standard deviations of 
tesistan ¢ of each of the subgroups, the figures 


























SECOND SURVEY 


MISC 





R.A. 














WiLL 














(44) 





(47) 








Mi 


CAPILLARY RESISTANCE IN RHEUMATOID ARTHRITIS 


FIRST SURVEY FIRST SURVEY 











Z 


R.A. 














NORM 


a 




















SECOND SURVEY 


























R.A. 








}— MEW —— 


Fig. 5.—Means of capillary resistance + standard errors (hatched) 
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values expected at mean of ages of all individuals tested in each survey. 
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being standardized at the mean of the ages of all 


individuals in the respective surveys. The overall 


effect of the adjustment can be seen by comparing 
Fig. 5 with Fig. 4. Despite the fact that the 
probable effect of the bias is to underestimate the 
difference between the resistance of the rheumatoid 
arthritis group and that of the other two groups, 
the standardized figures confirm that, irrespective 
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of the influence of age, the mean resistance of the 
R.A. group was significantly lower than that of the 
controls (p<0-05). 

Fig. 5 shows that the results of this investigation 
support the view that capillary resistance tends to be 
lower in women than in men; it is also apparent 
that inequalities of sex distribution have not, for 
this reason, contributed to producing fallacious 
differences between the means of the various sub- 
groups. This difference between the sexes was more 
obvious in the first survey than in the second. 

Other factors which might conceivably have 
affected the results were physical activity and treat- 
ment, in that patients suffering from rheumatoid 
arthritis tend to be more limited in their activities, 
and to consume more salicylates, than otherwise 
comparable individuals. While there is nothing 
in the literature to suggest that either of these 
factors might significantly influence capillary resis- 
tance, it was possible to obtain confirmatory 
evidence for this negative conclusion from the 
results of this investigation. There was no signifi- 
cant difference between the means of resistance of 
otherwise comparable groups of patients classed as 
either ambulant or recumbent, according to the 
phase predominating at the time of the test. More- 
over, in patients suffering from rheumatoid arthritis, 
there was no correlation between capillary resistance 
and daily intake of salicylates such as might have 
been expected had the drug in fact affected resistance 
sufficiently to make the mean resistance of the R.A. 
group fallaciously low. 

Lastly, by using the correlation coefficient as a 
measure of association, the results obtained indi- 
cated that in rheumatoid arthritis capillary resistance 
was unrelated either to the duration of the disease, 
or to its activity measured by the erythrocyte 
sedimentation rate. 

Before discussing the possible implications of 
these findings, it is necessary to study the data from 
the miscellaneous group of patients in greater 
detail, particularly in view of the fact that the mean 
resistance in these groups was lower than those 
observed in the normal groups (Fig. 5). While 
this difference was not nearly so great as that 
between the mean of the R.A. group and of the 
other two groups, it has been reported that sub- 
normal capillary resistance may be found in a 
variety of diseases. Brown (1947) compiled a list 
of these diseases which included scarlet fever, 
measles, rheumatic fever, allergy, asthma, broncho- 
pneumonia, peptic ulcer, colitis, hypertension, 
myxoedema, diabetes mellitus, and, of course, 
purpura. Recently Shulman and his colleagues 
found abnormally low capillary resistance in a large 


aes seme i i i li, i ee a a 


group of patients with disseminated sc! rosjc 
(Shulman, Alexander, Ehrentheil, and Gross, )50) 

In the second survey, capillary resistanc: was 
subnormal in 35 of the 127 patients in the mis. 
cellaneous group, the “normal range’’ bein the 
mean of the normal group, plus and minv the 
standard deviation (187 to 291 mm. Hg at ag 44) 
The incidence of this abnormality of approxir itely 
28 per cent. in the miscellaneous group i not 
significantly greater than in the normal oup 
(0-7>P>0-5). However, tabulation of the data 
from these 35 patients indicates that certain di. :ases 
were associated with low capillary resistance ( able 
III). It is emphasized that these groups are . nall. 
but the low mean of resistance in asth natic 
bronchitis and the low levels observed in some 
patients with disseminated sclerosis are in agre: ment 
with the results obtained by other investig itors, 
In the group of respiratory disorders it was im- 
possible in many instances to decide whether the 
primary disease was asthma or bronchitis, jience 
the two conditions have been classed together as 
“asthmatic bronchitis’’. 


TABLE III 


INCIDENCE OF “SUBNORMAL” LEVELS OF CAPILLARY 
RESISTANCE IN THE MISCELLANEOUS GROUP OF THE 
SECOND SURVEY 


Readings standardized at age 44 





Incidence of ‘‘Sub- 
normal’’ Resistance 
in Each Group Res 





Per- 
No. centage 





Intervertebral disk a iecrtaaeae 1 
Asthmatic bronchitis , 
Disseminated sclerosis .. 

Carcinoma wa 

Ankylosing spondylitis a 

Others* .. ite 





* Including one example of each of the following: Fracti 
quadriceps tear, meniscectomy, tuberculous sacro-ile 
articular rheumatism’’, dystrophia myotonica, epilepsy, 1) erculous 
meningitis, and encephalomyelitis (all convalescent). 


in ten 
on, an 
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11°18. 


Subnormal capillary resistance was four 
of the fifteen patients with disk degenera 
incidence significantly greater than that fou 
remainder of the miscellaneous group (x° 
P<0:-01). Further examination of the resi ‘s from 
these fifteen patients revealed that in miny the 
resistance was extremely low, and the \>ry !o¥ 
readings in the twelve patients in whom t ere Was 
no obvious predisposing cause for disk dege: eration, 
such as achondroplasia or severe scolic s, wel 
distributed closely round a mean level b: ow that 
of the patients with rheumatoid arthritis 
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sight patients with ankylosing spondylitis the 
mea resistance fell within the normal range. 


Discussion 


F; »m the evidence presented, it may be concluded 
that he mean capillary resistance, measured by the 
met! »ds described, was lower in a group of patients 
suff’ ng from rheumatoid arthritis than in other- 
wise -omparable groups of individuals. The results 
of a} \ropriate tests indicated that the difference was 
stati ically significant and was not attributable to 
any ecognizable source of bias. 

A hough these groups of patients were not 
stric y random samples of the “rheumatoid’’ and 
“no: rheumatoid’”’ populations, the results are 
suffi. ently consistent to suggest that they do in fact 
refle:: a general tendency for capillary resistance to 
be st onormal in patients with rheumatoid arthritis. 
Observations reported by Wiemer (1931) and by 
Waricr and others (1946) lend some support to this 
conclusion, but it should be noted that Wiemer did 
not clearly define the nature of the “‘polyarthritis” 
mentioned in his paper, and that Warter and his 
colleagues used a positive pressure test for their 
study of capillary resistance in rheumatoid arthritis. 

From a study of over 250 _ individuals, 
Heikinheimo (1953) concluded that capillary resist- 
ance tended to be higher than normal in patients 
with rheumatoid arthritis. The validity of many 
of his observations is possibly vitiated by his own 
statement that “The highest value of those (C.R. 
values) obtained in the same examination has 
usually been taken into account, since climatic or 
other disturbing factors may possibly have con- 
tributed to the lowness of the other values’’. 
Statistical tests give meaningless results when applied 
to data obtained by such a process of selection. 
In any case, Heikinheimo measured resistance in the 
supra- and infra-clavicular region, and as yet no 
evidence is available to show that the characteristics 
of these areas are necessarily identical with those of 
other areas, such as the forearm. 

It is emphasized that the subnormal resistance 
observed in rheumatoid arthritis in these two surveys 
was in fact the mean of the results obtained in a 
large number of patients, and that many individual 
teadines in this group lay within normal limits. 
Capillery resistance is characterized by having a 
relative ly large coefficient of variation of 25 to 35 
per ce>t., and this may arise in several ways. At 
the ext emes, the test is either an accurate measure 
of sor = biological property which varies over a 
wide r: nge, or else it is an inaccurate measure of a 
telativ. y stable property. While approximately 
30 per vent. of the total variance in the two surveys 
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may be attributable to regression with age, to 
differences between sexes, and to differences between 
disease groups, the residual variation is substantial. 

Reference has already been made to the un- 
reliability of capillary resistance as a measure of 
the “haemostatic mechanisms” involved in purpuric 
disorders, and there is in fact no evidence of a 
specific bleeding tendency in rheumatoid arthritis. 
It is possible that negative pressure tests measure 
some property of perivascular connective tissue, 
and the low resistance observed in rheumatoid 
arthritis may be evidence of a widespread disorder 
of connective tissue. 

The absence of correlation between resistance and 
the activity of the disease or its duration would 
suggest that the disorder reflected by low capillary 
resistance is a “‘soil’’ factor, rather than a secondary 
manifestation of the disease. The fact that sub- 
normal values have been observed in other con- 
ditions, such as rheumatic fever, asthma, and 
disseminated sclerosis, and possibly in the presence 
of degeneration of the intervertebral disks, indicates 
that the changes in the tissues leading to a fall in 
capillary resistance are in no way specific. The 
association of low resistance with degeneration of 
the intervertebral disks may be evidence of 
accelerated aging of connective tissue, as resistance 
becomes lower with increasing age in normal people. 

The significance of the low capillary resistance in 
rheumatoid arthritis is unknown, and its possible 
bearing on the development of the disease is 
obscure. Much more detailed knowledge of the 
constitution and metabolism of connective tissue is 
required. The rise in capillary resistance which 
follows the administration of corticotrophin or 
cortisone and which accompanies the reduction in 
the signs of inflammation in patients with rheuma- 
toid arthritis, is of great interest, but is unlikely to 
have any bearing on the pathogenesis of the disease, 
since it is possible to increase capillary resistance in 
normal subjects also by administration of these 
hormones. 





Summary 


(1) An account is given of two surveys of capillary 
resistance in normal individuals, hospital patients 
suffering from rheumatoid arthritis, and patients 
with other diseases. 

(2) The mean resistance in the groups of patients 
with rheumatoid arthritis was significantly lower 
than that observed in the control groups. This 
difference was not attributable to the recognized 
influence upon capillary resistance of factors such 
as age and sex. 

(3) The fundamental significance of this abnor- 






364 


mality, which is not specific to rheumatoid arthritis, 
is discussed in terms of other published data on 
capillary resistance. It is concluded that the low 
levels of resistance found in rheumatoid arthritis 
may be related to the widespread disorder of 
connective tissue which is regarded as a feature of 
the disease. 
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Résistance capillaire dans l’arthrite rhumatisn 
RESUME 

(1) On présente un compte-rendu de deux en 
concernant la résistance capillaire chez des 
normaux, des malades hospitalisés atteints d’a: 
rhumatismale et des sujets atteints d’autres malad 

(2) La résistance moyenne dans les groupe 
malades atteints d’arthrite rhumatismale était 
ficativement inférieure 4 celle observée dans les gr 
témoins. Cette différence n’était pas 
Vinfluence des facteurs qu’on sait capables d’affec 
résistance capillaire, tels que l’Age et le sexe. 

(3) La signification fondamentale de cette ano 
qui n’est pas spécifique de l’arthrite rhumatisma! 
discutée 4 la lumiére d’autres données publiées 
résistance capillaire. On conclut que les chiffre 
de résistance capillaire, trouvés dans l’arthrite rhu: 
male, seraient liés aux désordres étendus des 
conjonctifs, ce qu’on regarde comme un des caracté 
la maladie. 


imputat e 


iétes 
\jets 
Irite 


de 
gni- 
Ipes 


r la 


alie, 

est 
if la 

bas 
atis- 
iSSus 
2S de 


Resistencia capilar en la artritis reumatoid: 


SUMARIO 

(1) Se relatan dos investigaciones de la resis 
capilar en sujetos normales, en enfermos hospital: 
con artritis reumatoide y en sujetos con otras 
medades. 

(2) La resistencia media en los grupos de enferm: 
artritis reumatoide fué significativamente inferio: 
observada en los grupos testigos. Esta diferencia 


capilar, como la edad y el sexo. 

(3) Se discute el significado fundamental de 
anomalia, que no es especifica de artritis reum: 
en la luz de otros datos publicados sobre la resi: 
capilar. Se concluye que las cifras bajas de resi: 
capilar, observadas en la artritis reumatoide, pu 
relacionarse con las alteraciones extensas de los 
conjuntivos, considerandose esto como un rasgo 
enfermedad. 
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fk XPERIMENTAL POLYARTHRITIS IN RATS INJECTED 
WITH A TUMOUR EXUDATE 


BY 
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Institut de Médecine et de Chirurgie expérimentales, Université de Montréal, Canada 


(RECEIVED FOR PUBLICATION MAY 12, 1957) 


It as previously been observed that Murphy rat 
lymp osarcoma (MRLS) exudate collected from a 


tumo it-pouch could cause typical proliferative 
arthr ‘is in one or several joints (Jasmin and Richer, 
1955). Such articular changes developed in a few 
days and were aggravated by adrenalectomy (Jasmin 


and Selye, 1955). It is the purpose of this communi- 
cation to describe these pathological changes with 
reference to the regulatory action of the adreno- 
cortical hormones. In addition, studies are re- 
ported on the inhibitory effect of oxytetracycline 
and sodium aurothiomalate and the isolation of a 
micro-organism as the causative agent. 


Material and Methods 


Female Sprague-Dawley rats, average body-weight of 
160 g., were used in these experiments. They received 
a “Purina Fox Chow” diet and tap water as drinking 
fluid. Bilateral adrenalectomy was performed and the 
hormonal therapy was started 48 hours before the 
injection of the exudate. Corticoids were injected sub- 
cutaneously once daily in the form of an aqueous 
microcrystal suspension at dosages indicated in the 
Tables. 

The MRLS exudate was prepared as follows: 

A neoplastic pouch was produced by injecting 0-5 ml. 
of a tumour cell suspension (1 g. freshly ground tumour 
in5 ml. physiological saline) into a 25-ml. air space under 
the connective tissue of the dorsal skin of the rat. After 
alapse of 10 days—to allow for sufficient tumour develop- 


ment—an average volume of 10 ml. yellowish transparent 
fluid was withdrawn from the pouch under sterile con- 
ditions. This fluid was centrifuged to eliminate fibrin 
clots and tumour cells, and could be kept in the 
refrigerator without any decrease in potency for at least 
20 days. 

As illustrated in the Tables, readings of the lesions of 
the paws were made, at varying time intervals, according 
toascaleOto+-++. The severity of the inflammation 
was evaluated both in intensity and extent. 

At the end of the experiments all animals were killed. 
Their joints were dissected, fixed in Susa solution, 
decalcified in sulphosalicylic acid for 3 days, trimmed, and 
stained by the haemotoxylin and eosin, and periodic acid 
Schiff techniques. 


First Experiment 


In this experiment 2 ml. fresh MRLS exudate 
were injected intravenously into intact and adrenal- 
ectomized rats receiving desoxycorticosterone 
acetate (DOC-Ac) or cortisol acetate (COL-Ac) 
as substitution therapy. We were thus permitted 
to make a comparative study of the regulatory effect 
of these corticoids on this particular type of inflam- 
matory reaction. The experiment lasted 12 days. 


Results.—As shown in Table I, articular lesions 
first appeared in the adrenalectomized, DOC-Ac 
treated animals (Group III), in which hyperaemia 
and tenderness of the paws were already demon- 


TABLE I 


EFFECT OF CORTICOIDS UPON THE DEVELOPM 


ENT OF POLYARTHRITIS IN RATS INJECTED 


WITH A TUMOUR EXUDATE (MRLS) 





Articular Lesions 




















Group Treatment _ 2nd Day 4th Day ~*'2thDay Mortality 
— Incidence | Severity | Incidence | Severity Incidence Severity 
ee itact ras * = va ar 8 0 0 + 6 3 0 
B x drenalectomy +COL-Ac 2:5 mg. daily 8 0 0 0 0 1 + 0 
a drenalectomy +DOC-Ac 1 mg daily 8 4 8 ++ 6 + 2 
— 
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strable on the second day. Two days later, the Pathological Findings.—At autopsy, all nts 
intact animals (Group I) became reactive, but in a were carefully re-examined for possible inflamm ory 
much more attenuated form. In this latter case, reactions which might have been overlooked d ing 
the inflammatory process was less diffuse and life. In addition, some of the internal © ans 
usually involved only a few extremities. Com- which would be expected to show histol ica] 
pared with the intact animals, the adrenalectomized, changes were removed and subjected to micros pic 
DOC-Ac-treated rats (Group III) were in a more study. No further findings were revealed b» this 
serious condition; they were unable to stand, and re-examination in the animals of Groups I a: | IJ, 
in fact most of them were lying on their backs. In the animals of Group III, the inflamm tor 
When this happened special care was taken that process involved many more joints than jose 
these animals should have ready access to food. already noted. The most commonly affected ere 
Conversely, in the adrenalectomized, COL-Ac-_ the tibiotarsus and radiocarpus, but other | ints, 
treated animals (Group II), no true articular such as the dorsal spine, elbows, knees, and ips, 
inflammatory response was found at any stage of were also involved. Further, cyst-like form: ions 
the experiment. However, in one animal of the were found on the ovaries, which, when the cz sule 
latter group, there was a necrotic focus in the tarsal was sectioned, liberated haemorrhagic viscous uid, 
region of the hind paw, and in another, a paresis Most of the animals in this group showed ure‘ ‘ritis 
of the posterior limbs. It was noteworthy that, and vaginitis. Also, when the dorsal skin was 
while the inflammatory process was in regression, detached, it was seen that the connective tissuc was 
the intact animals showed typical circumscribed intensely hyperaemic, and congested vessels could 
lesions reminiscent of rheumatic nodules (Figs | be followed into their smaller ramifications (1 ig. 3, 
and 2). opposite). 





Fig. 1.—Macroscopic aspect of experimental polyarthritis 
induced by an intraperitoneal injection of MRLS exudate 

(A) Hind paw of an untreated rat. 

(B) Typical arthritis as it occurs on the 3rd day follow- 
ing administration of exudate. Note the diffuse swelling 
and stiffness (thread pulling foot down fails to extend 
ankle joint fully, in treated rat). 

(From Jasmin, G.: Ph.D. Thesis, Université de Montréa 
1955.) 
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Fig. 2.—Effect of corticoid hormones upon the development the 

of polyarthritis induced by MRLS exudate. 

(A) Intact rat otherwise untreated: the reaction is well circum- Par 
scribed. oste 
(B) Adrenalectomized, COL-Ac-treated rat: the reaction is of ii 
prevented. ‘ 
(C) Adrenalectomized, DOC-Ac-treated rat: the reaction is pir 
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Fig. 3.—Histopathological changes observed in the knee joint of adrenalectomized, DOC-Ac-treated rats, killed between 
8 to 15 days after injection of MRLS tumoral exudate. 
(A) This section shows the intensely inflamed synovia which penetrates into the articular cavity. Note the erosion of the 


epiphyseal cartilage. 


(B) A fibrocartilaginous pannus-like formation proliferating from the synovium. 
(C) Periarticular granulation tissue surrounding the epiphysis to invade the cortical bone. 
(D) Osteolytic process in the metaphysis with formation of immature cartilaginous cells originating from the epiphyseal disk. 


Histological examination revealed varying degrees 
of pathological change in the joints. In the earlier 
stages, heavy cellular infiltrations, consisting mainly 
of lymphocytes and mononuclear leucocytes, were 
prominent in the synovia, and in many instances an 
erosion of the articular cartilage was noted. These 
pannus-like proliferations often turned into fibro- 
cartilaginous tissue. Also, the inflammatory pro- 
cess of the peri-articular region occasionally invaded 
the cortical bone by surrounding the epiphysis. A 
Particularly striking histological feature was the 
osteo!ytic process of the metaphysis with formation 
of immature cartilaginous cells originating from the 
epiphyseal disc. It was also observed that newly- 
forme. periosteal spicules frequently protruded into 
the acjacent inflamed tissues. Furthermore, micro- 
scopic examination of the heart in many animals 





revealed endocardial and myocardial lesions similar 
to those found in rheumatic fever. 


Second Experiment 

This experiment was based on the observation 
that animals bearing MRLS tumours rarely show a 
spontaneous arthritis. To evaluate the relative 
extent of this self-protection by a specific immune 
factor originating from the tumoral transplanted 
tissue, or by the non-specific damage resulting from 
the tumour growth—which in turn would stimulate 
the adrenals to secrete antiphlogistic hormones— 
the experiment was planned in the following 
manner: 

The animals were first adrenalectomized and given 
substitution therapy of 100y of DOC-Ac and 200y 
of COL-Ac. This treatment proved to be effective 
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TABLE II 


PROTECTION AFFORDED BY HOMOLOGOUS TUMOUR TRANSPLANTATION IN ADRENALECTOMIZED 
CORTICOID-TREATED RATS INJECTED WITH MRLS EXUDATE 





Treatment 


Articular Lesions 





4th Day 8th Day 





Mort 


Incidence Severity Incidence Severity 





Controls (Granuloma Pouch) 





8 ++ 7 re a 





MRLS Transplantation 


0 0 0 





in restoring the inflammatory potential without any 
possible endogenous corticoid secretion. 

A group of eight control rats was prepared with 
a granuloma pouch produced by 0-5 ml. of 0-5 per 
cent. croton oil according to the usual technique 
(Selye and Jasmin, 1956). This inflammatory focus 
served as a control for a second group of rats which 
received a subcutaneous implantation of MRLS 
tissue. The exudate was administered intraperi- 
toneally at a dose of 1 ml. and animals were under 
observation for the next 8 days. 


Results.—As seen in Table II, the presence of 
MRLS tissue completely desensitized animals to the 
polyarthritic effect of MRLS exudate. The fact 
that this protection occurred in adrenalectomized 
animals, and that an inflammatory focus of a com- 
parative size did not exert any similar action, led us 
to conclude that the factor involved was specific 
to the tumour. 


Third Experiment 


The previous experiments indicated that an 
immunological relationship existed between MRLS 
tumour and polyarthritis. Since a number of 
authors have already described a syndrome of 
polyarthritis in experimental animals injected with 
pleuropneumonia-like organisms (Findlay, Kliene- 
berger, MacCullum, and Mackenzie, 1938; Sabin, 
1939), and it has been shown that oxytetracycline 
and sodium aurothiomalate exert a therapeutic 
effect on these pathological changes (Sabin and 
Warren, 1940; Wichelhausen, Brown, Robinson, 


and Merchant, 1951; Kuzell, Gardner, Fairley, ind 
Tripi, 1949), it was proposed to test these drug: for 
their ability to prevent the MRLS polyarthritis 

Each preparation was injected subcutaneous . in 
the volume of 0-2 ml. twice daily for 8 days a’ the 
dosage indicated in Table III. The MRLS exu ate 
was administered intraperitoneally on the first day 
in a volume of | ml. 


Results.—These results made it increasigly 
evident that an infectious agent is concerned in the 
pathogenesis of the MRLS experimental arth) itis. 
To substantiate such indirect evidence, we have heen 
able to demonstrate that the tumour exudate is 
inactivated by a short exposure to ultra-violet rays 
and by the addition of a small quantity of nitro- 
mersol (Jasmin, 1956). 


Fourth Experiment 


Many long and searching courses were followed 
before we succeeded in isolating a micro-organism 
from the MRLS exudate. Various synthetic media 
were used for both aerobic and anaerobic cultures, 
as well as the one prepared specifically for PPLO 
identification*, without consistent results. Finally, 
using egg embryo, we obtained a positive growth 
which permitted us to identify some colonies 


* We wish to express our thanks to Dr. Irene Corey Diller of the 
Institute for Cancer Research and The Lankenau Hospital Research 
Institute, Philadelphia, for supplying us with these media 

+ The author is indebted to Dr. Paul Genest and Dr. Serge enaud 
of the Collége Vétérinaire, St. Hyacinthe, Quebec, Canada, their 
bacteriological studies. 


TABLE Ill 


EFFECT OF OXYTETRACYCLINE AND SODIUM AUROTHIOMALATE ON 


MRLS POLYARTHRITIS 





Treatment 


Articular Lesions 





4th Day 8th Day 





Incidence Severity Incidence Severity 





Controls 





Oxytetracycline (5 mg. twice a day) 





Sodium Aurothiomalate (2 mg. twice a day) 





anfeanm 





ARTIATAT OC NO TUL VPDULIITMATIC NISFACFS 





ved 
sm 
dia 
res, 
LO 
lly, 
vth 


f the 
-arch 


naud 
their 









Vi 
the 
dilu 
tion 
exal 
acid 
late 
of t 
day: 
coce 
Noc: 
195; 

A 
diffic 
on Si 
size 
simi! 
as be 

Tc 
reco’ 
polya 
intray 
suspe 
Table 
























POLY 
PER 







inoculated 7-day incubated chick embryos in 
telline membrane with 0-25 ml. of a 1:10 
mn of MRLS exudate; 24 hours after inocula- 
1e membranes showed, on direct microscopic 
nation, branching filaments which were non- 
ast and Gram-positive. Most of the inocu- 
embryos died within 2 days. Examination 

membranes of the survivors after 3 to 5 
howed some fragmentation into bacillary and 
d elements. This micro-organism resembles 
lia asteroides (Renaud, Genest, and Jasmin, 


‘+r the first inoculation into chick embryos, no 
ty was encountered in obtaining subcultures 
d media. Tiny colonies were obtained whose 
jigmentation, and structure bore a striking 
ity to those described by Klieneberger (1938) 
ig of the Ls strain. 
determine whether the infectious agent 
red from egg embryo culture is the MRLS 
thritic factor, ten normal rats were injected 
sritoneally with various dilutions of a saline 
‘sion of vitelline membrane as outlined in 
TV. 


TABLE IV 


ARTHRITIC RESPONSE IN RATS INJECTED INTRA- 
ITONEALLY WITH VARIOUS DILUTIONS OF A 
CULTURE OF MRLS EXUDATE 
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up Dilutions | ta De saris Mortality 
12100 0 0 
| 1250 + + + 0 
.| 1220 n f+ 0 
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Results.—Examination of the readings, which 


positive in every case, showed that 1 ml. of a 


| ; 50 dilution is equal to 1 ml. of fresh exudate in its 


tis-producing properties (cf. Group I, Table 


lll; Group Il, Table IV). Therefore, from our 
investizations so far, it may be concluded that the 


ies obtained from egg embryo cultures include 


the MLS polyarthritic factor. 


Discussion 


The >resent data suggest that the MRLS poly- 
articul. - syndrome is infectious in nature; yet the 


| sions, in that they are proliferative, seem 


differe:: from those reported by Woglom and 


vrhoum Dic (1087) 
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Warren (1938), and by Parkes and Wrigley (1951). 

These experimental lesions also differ from those 
reported by Kuzell and others (1949), and by 
Stoerk, Bielinsky, and Budzilovich (1954), in that 
they are influenced by adrenocortical hormones. 
Additional studies are in progress to establish 
whether Nocardia asteroides becomes pleomorphic, 
and is only pathogenic as regards the production of 
polyarthritis when in this state. 

This possibility is suggested by the observation 
that the MRLS exudate remains active even after 
filtration through Zeiss U.F. fritted glass (Jasmin, 
1956). and also that it is sensitive to antibiotics of 
the tetracycline series; these properties are character- 
istic of the majority of strains of pleuropneumonia- 
like organisms (Robinson, Wichelhausen, and Brown, 
1952). 

On screening various transplantable tumour exu- 
dates for their polyarthritic effect, it was found that 
exudates from a mammary carcinoma, Novikoff 
hepatoma, and Croton-pouch-tumour No. 1 were 
all active. It remains to be seen whether or not 
the pathogenic agent is similar in each case. 

Further, it was observed that a transplanted 
neoplasm showing no polyarthritic activity can be 
contaminated by the inoculation of a small amount 
of MRLS exudate during its growth (Jasmin, 
unpublished data). This indicates that the aetio- 
logic agent is readily transmissible; even after many 
transplantations, the tumour retains its poly- 
arthritic properties. 

It may be recalled that some virus-like organism 
which produced a typical polyarthritis in rats 
(Woglom and Warren, 1938), was encountered in 
Sarcoma 39. 

The pathogenesis of the MRLS lesions could per- 
haps also be explained on the ground of a hyper- 
sensitivity phenomenon. A number of authors 
have described a syndrome of polyarthritis in rats 
which occurred after a subcutaneous or intra- 
cutaneous injection of Freund’s adjuvant, the 
potency of which was augmented by adding spleen 
or macerated striated muscle extract to the inoculum 
(Stoerk and others, 1954; Pearson, 1956). Since 
this emulsion activates immune reactions only 
(Freund and McDermott, 1942; Fischel, Kabat, 
Stoerk, Skolnick, and Bezer, 1954; Freund, 1956), 
it may be postulated that the resulting inflammatory 
response in the joint is related to a selective tissue 
hypersensitiveness. The latter assumption is sub- 
stantiated by the fact that in our experience, dextran, 
which usually causes only a transient anaphylactoid 
reaction in the rat, proved to aggravate the poly- 
arthritis when added to MRLS exudate (Jasmin, 
1956). 


8B 
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Summary 


An experimental polyarthritis in rats has been 
induced by a single intravenous or intraperitoneal 
injection of Murphy rat lymphosarcoma (MRLS) 
exudate. 

(1) In animals deprived of their adrenals, the 
joint lesions were shown to be aggravated by 
desoxycorticosterone acetate (DOC-Ac) and pre- 
vented by cortisol acetate (COL-Ac). 

(2) Rats transplanted with MRLS and receiving 
an homologous exudate were protected against 
such lesions. This fact does not seem to be related 
to adrenal function since it occurred in adrenal- 
ectomized animals receiving both corticoids as 
substitution therapy. 

(3) It was further observed that oxytetracycline 
and sodium aurothiomalate were effective in 
preventing the development of polyarthritis. 

(4) Cultures obtained from incubated eggs in- 
jected with MRLS exudate have permitted us to 
isolate a pleomorphic micro-organism resembling 
Nocardia asteroides which, when injected intra- 
peritoneally into rats, produced the same poly- 
arthritic syndrome. 

Such generalized articular inflammatory reaction 
provided a model for the study of the processes 
which culminate in the polyarthritic disease. 


These investigations were subsidized by a grant from 
the Canadian Arthritis and Rheumatism Society and the 
Foundation Joseph Rhéaume. The author is indebted 
to the Pfizer Laboratory for the cortisol acetate (Cortril) 
and for the oxytetracycline (Terramycin), to the Schering 
Corporation for the desoxycorticosterone acetate 
(Cortate) and to the Poulenc Laboratory for the sodium 
aurothiomalate (Myocrysine). 
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Polyarthrite expérimentale des rats par iniecti: 
d’exsudat tumoral 
RESUME 

On provoquait une polyarthrite expérimental chez 
rats par une seule injection intraveineuse ou _ntra- 
péritonéale d’exsudat de lymphosarcome de | ¢ ¢e 
Murphy (MRLS). 

(1) Chez les animaux privés de leur surréna! s, les 
lésions articulaires étaient aggravées par l’acét.‘e de 
desoxycorticostérone (DOC-Ac) et empéchée: par 
lacétate de cortisone (COL-Ac). 

(2) Les rats auxquels on avait greffé un MR‘S et 
recevant un exsudat homologue, se trouvaient pr otégés 
contre la polyarthrite. Ce fait ne semble pas ¢ire |ié 
a la fonction surrénale, car il se produisait chez des rats 
surrénalectomisés recevant les deux corticoides comme 
thérapie de remplacement. 

(3) On a vu aussi que l’oxytetracycline et l’aurothio- 
malate de soude étaient efficaces pour prévenir |. poly- 
arthrite. 

(4) Des cultures obtenues d’oeufs incubés et injectés 
d’exsudat de MRLS nous ont permis d’isoler un organ- 
isme pléomorphe ressemblant 4 Nocardia asteroides qui, 
injecté intrapéritonéalement au rat, produisait |e méme 
syndrome polyarthritique. 

Ce type de réaction inflammatoire articulaire général- 
isée a fourni un modeéle pour Il’étude des processus qui 
aboutissent a la maladie polyarthritique. 


Poliartritis experimental de ratas por inyeccion 
de exudado tumoral 


SUMARIO 

Se provocé una poliartritis experimental en ratas 
por una sola inyeccién endovenosa o intraperitoneal 
de exudado de linfosarcoma de rata de Murphy ( MRLS). 

(1) En los animales suprarrenoprivos, las_|esiones 
articulaires fueron agravadas por el acetato de desoxi- 
corticoesterona (DOC-Ac) e impedidas por e! acetato 
de cortisona (COL-Ac). 

(2) Las ratas injertadas con un MRLS, al recibir un 
exudado homdlogo, viéronse protegidos contra !a poli- 
artritis. Este hecho no parece estar ligado a |a funcidn 
suprarrenal, ya que ocurria en las ratas suprarrenoprivas 
recibiendo ambos corticoides como terapia de sub 
stitucion. 

(3) Se observé también que la oxitetracic|ina y ¢ 
aurotiomalato de sodio fueron eficaces en impedir la 
poliartritis. 


(4) Culturas obtenidas de huevos incubados e inyet 


tados con el exudado de MRLS nos permitie: »n aislaf 
un organismo polimorfo, parecido a Nocardia « ‘teroide’, 
el cual inyectado intraperit6nealmente a la rata. producia 
el mismo sindrome poliartritico. 
Este tipo de reaccién inflamatoria articular ge: ralizada 
nos dié un modelo para estudiar los procesos q ¢ acabal 


en la enfermedad poliartritica. 
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YCULAR PRESENTATIONS OF STILL’S DISEASE AND 
THEIR TREATMENT 


IRIDOCYCLITIS IN STILL’S DISEASE: 


ITS COMPLICATIONS 


AND TREATMENT 


BY 


W. K. SMILEY, E. MAY, Ano E. G. L. BYWATERS 


F.om the Special Unit for Study and Care of Juvenile Rheumatism, Canadian Red Cross Memorial Hospital, 
Taplow, Maidenhead, Berks, England 


(RECEIVED FOR PUBLICATION MAY 14, 1957) 


Aithough chronic arthritis of a type known later 
as rheumatoid has been recorded in children since 
the description given by Cornil (1864), the occur- 
rence of iridocyclitis and its complications was not 
noted until 1910 (Ohm, 1910). Still (1897), in his 
classical description (the first to appear in this 
subject in English), makes no mention of such 
manifestations. More recently, numerous cases 
with eye lesions have been described (summarized 
recently by Blegvad, 1941; Franceschetti, 1946; 
Bonnet, 1953; Vesterdal and Sury, 1950). While 
the iritis itself does not differ essentially from any 
other non-granulomatous iritis, it leads in a pro- 
portion of children to band keratopathy, which is 
not seen as a complication of iritis in adults except 
in degenerating eyes. The present study is con- 
cerned particularly with this feature peculiar to 
childhood and with its treatment, and more 
generally with other eye manifestations as seen 
during a period of 7 years at a National Centre for 
Juvenile Rheumatism. 


Material, Methods, and Definition 


All children with Still’s disease admitted to the 
Canadian Red Cross Memorial Hospital have been 
studied for evidence or history of eye lesions. 
Stills disease has been defined for this purpose as 
rheumatoid arthritis starting before the age of 16 


years with evidence of chronic multiple joint 
involvement, excluding any such cases obviously 
belon zing to different groupings such as ankylosing 
spon ylitis, chronic rheumatic fever, or lupus 
erythematosus. Rarely, cases with one joint only 
invol\=d have been included on biopsy evidence. 
No «clusions have been made on account of a 


nhegat ve Rose test or negative x ray, since these are 





both more commonly negative in children than in 
adults. After discharge from hospital, almost all 
children have been examined clinically at yearly 
intervals or more frequently. The total length of 
general follow-up varies from | to 9 years. In some 
children with affected eyes, serum calcium, phos- 
phorus, and alkaline phosphatase have been 
measured by the technique described by King and 
Wootton (1956). 

In addition, one of us (W.K.S.) has examined the 
eyes of each patient in the first instance with loupe 
(x10 magnification) and ophthalmoscope. Any 
lesion suggestive of old or active inflammation has 
then been subjected to detailed examination with a 
slit-lamp mucroscope. Gross changes, such as 
corneal band opacity, irregular pupil, or advanced 
cataract are readily seen macroscopically, but spots 
of inflammatory pigment on the anterior lens capsule 
or keratitic precipitates on the posterior corneal 
surface require some magnification for their detec- 
tion. It should be emphasized that no special 
training and no elaborate equipment is required to 
enable one to detect these lesions. The analysis of 
the microscopic changes and the evaluation of the 
activity of the inflammation can well be left to the 
ophthalmologist and the specialized technique of 
biomicroscopy. 

Incidence 


We have examined the eyes of 183 cases of Still’s 
disease during the past seven years and have found 
ten children with ocular manifestations (5-5 per 
cent.). (In all but three cases the eye changes 
were detected by the resident medical staff during 
routine examination.) This excludes one child 
(Case 11) specifically admitted on account of his 
eye lesions and mentioned later in this paper 
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because of his interesting history. The remaining 
cases were referred on account of their general 
condition (Table [). 


TABLE I 
STILL’S DISEASE PATIENTS AT END OF JANUARY, 1957, 
WITH 12 MONTHS FOLLOW-UP 


| 





| | | Average Age at Onset 
No. | No. (yrs) 

















Sex of | Deaths with 
| Patients | Eye Rheuma- , Rheuma- 
| Compli- toid | toid 
| cations | Arthritis | Arthritis + 
} Alone | Affected 
| | Eyes 
M. . | | 4 | 8 5 7 ey 
| (3 S/L ex NAD)* | | 
F ..| 104 4 | 6 Tf, | 4% 
} (1 S/L ex NAD) | } 
Total| 183 | 8 | 10 | a 





* S/L ex NAD=Slit-lamp examination, nothing abnormal detected. 


Few other authors give any indication of the 
incidence of eye involvement in Still’s disease, with 
the exception of the Danish School; Godtfredson 
(1949) quotes 20 per cent. and Vesterdal and Sury 
(1950) 21 per cent. of 162 patients. 

The figures for iritis complicating adult rheuma- 
toid arthritis are 4-7 per cent. (quoted by Sorsby 
and Gormaz, 1946), and 3-3 per cent. (Duthie, 
cited by Stanworth and Sharp, 1956). The per- 
centage obviously depends on the care with which 
eye lesions are searched for and on the length of time 
the eyes are kept under observation. Thus Hart 
(1951) remarks of ankylosing spondylitis that, under 
the age of 25 with a disease-duration of less than 5 
years, cases of iritis are uncommon, but that, over 
the age of 45 with a disease-duration of over 15 
years, some 40 per cent. of patients are found to 
have iritis. Our series was under detailed ophthal- 
mic observation for a period of 1 to 7 years (mean 
3-2 years), and three of our ten cases developed 


Fig. 1.—Case 1, left eye, showing keratitic precipitates. 
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under observation; in the remainder the condi ion 
was present when the patient was first seen. 

The impression is formed that iritis, like + +7. 
carditis, fever, and splenomegaly, is more com. on 
in childhood than in adult rheumatoid arth tis. 
but it is difficult to place such comparisons a 
sound statistical footing. Stanworth and S irp 
(1956) are of the opinion that rheumatoid art! itis 
is not specifically associated with iritis in ac ts. 
since the proportion of rheumatoid arthritis fc ind 
in cases of iritis of unknown origin was simil: - to 
that in iritis of known origin. It does seem cer iin. 
however, that iritis is more frequent in § \j|’s 
disease than among the general child popula on, 
Thus Blegvad (1941) reviewed all the case of 
iridocyclitis in Copenhagen 1929-1939 and fi und 
only four children under the age of 10 with this 
condition (two of whom had Still’s disease) and 
2-2 per cent. under the age of 15, out of a tots! of 
886 of all ages. Bennett (1955) described 2°! per 
cent. under the age of 15 in his Southampton series, 


Clinical Characteristics of the Eye Lesions 


Iridocyclitis.—This is the primary lesion, and in 
seven of our eleven cases it was bilateral or became 
so after a variable interval. Both eyes were not 
necessarily active at the same time. This irido- 
cyclitis is commonly of a quiet sero-fibrinous 
non-granulomatous type (Woods, 1947), showing 
neither iritic nodules nor secondary iris atrophy. 
Fine posterior synechiae commonly develop and 
may be seen extending as filmy grey bands from the 
anterior surface of the iris near the pupil margin to 
the anterior lens capsule. There is a_ variable 


exudation of white cells into aqueous and vitreous 
which commonly aggregate and adhere to the 
corneal endothelium as discrete fine white keratitic 
precipitates (Fig. 1). 
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1e detection with the slit-lamp microscope of 
the 2 circulating white cells in the aqueous is the 
ma. method of assessing the activity of the 
inf mmation and its response to treatment. 

" ye quiet insidious nature of the iridocyclitis is 
ch: acteristic. Injection of the eye is commonly 
ab: nt or evanescent and there is no pain, so that 
the oatient is often unaware of anything wrong until 
fai 1g vision compels attention (right eye of Case 1, 
bo: eyes of Cases 2, 4, 5, and 6). The inflam- 
ma on may subside for long periods—months or 
yea » (Cases 1 and 3)—and then recur. If these 
flee ng signs are remarked at all they are too often 
dis: issed as ‘“‘conjunctivitis’” by the physician. 
Occ sionally, the attacks are more severe and the 
irid cyclitis is sub-acute in nature with definite 
red: ess of the eye, photophobia and some dis- 
con./ort (right eye of Case 3, and left eye of Case 8). 
Rarely the inflammation is acute with pain, gross 
exucation of white cells into aqueous and vitreous, 
and considerable interference with vision (the left 
eye of Case 1). 
esterdal and Sury suggest that the more acute 
forms tend to occur in older children (12 to 17 
years) and represent a transitional form between 
the chronic insidious type in young children and the 
acute recurrent type of adults. In our series the 
children showing this more acute type of irido- 
cyclitis were aged 9 (Case 3), 10 (Case 1, left eye), 
and 15 (Case 8). 


Band Keratopathy (Corneal Band Opacity).—This 
isa striking feature and common complication of the 
ocular inflammation and occurs in Still’s disease 
only in association with iridocyclitis. In the present 
series five cases out of eleven (nine eyes out of 
eighteen with iridocyclitis) showed this phenomenon. 

We were able to study the development of such a 
band ab initio in the left eye of Case 1. The first 
evidence was noticed 10 weeks after the commence- 


a 


Fig. 2.—Case 1, left eye, showing band extending across 
cornea from temporal to nasal side. 
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ment of acute iridocyclitis and could be detected 
only by the technique of scleral scatter with the 
slit-lamp microscope, direct illumination of the 
cornea showing no abnormality. A faint tongue- 
shaped patch of opalescence could just be dis- 
tinguished with its base near the limbus and its tip 
pointing towards the centre of the cornea. It was 
observed first on the temporal side of the cornea 
and a few days later on the nasal side, the central 
area being normal. The characteristic clear fenes- 
trations could not be detected at this stage and 
indeed did not develop for another 4 weeks. 52 
days from its inception the band was seen to extend 
right across the cornea, the original temporal and 
nasal parts having coalesced (Fig. 2). 

If this is the normal mode of development of the 
band opacity, it is at variance with the description 
of Koby (1925). He described ‘‘a slight turbidity 
at the level of Bowman’s membrane in which are 
distinguishable dark round holes . These are 
pathognomonic months or years before visible 
opacity develops”. 

Kurnick (1942) suggests that this corneal change 
might commonly be found if all children with Still’s 
disease were examined with the slit-lamp microscope. 
It should be remembered, however, that the band 
keratopathy only develops in association with 
iridocyclitis, and that the proportion of cases of 
juvenile polyarthritis with ocular complications is 
not high. Moreover, a band opacity is not peculiar 
to Still’s disease, but can occur as a complication of 
any long-continued iridocyclitis in children. One of 
us has seen this in two children with Vogt-Koyanagi’s 
syndrome, and Bonnet and Bonnet (1955a, b) de- 
scribed it in association with iritis in toxoplasmosis 
and with cerebrospinal meningitis. We strongly 


agree, however, that every case of Still’s disease 
should be examined repeatedly for evidence of 
ocular involvement. 
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It is of interest to note that the corneal band in 
the left eye of Case 1 appeared 3 weeks after the 
attack of iridocyclitis had been apparently con- 
trolled by subconjunctival injections of cortisone, 
and continued to develop steadily despite further 
injections. Once this type of keratopathy begins, 
it can apparently progress even when the 
causal inflammation ceases. This tendency is seen 
again in Case 2, in whom the corneal bands have 
gradually spread and become more dense although 
no active iridocyclitis has been detected. On the 
other hand, in a number of our cases, despite con- 
tinued inflammation for prolonged periods of up 
to 3 years, either no band has appeared (Cases 4, 
6, and 9) or the band has not progressed beyond 
the juxta-limbal stage (Case 5, Fig. 3, and Case 7). 
Rarely the band has decreased spontaneously 
(Hatherley, 1951), but this has not occurred in our 
series. 

The anatomy of the fully-developed band has 
been described by a number of writers (Zeeman, 
1940; Hobbs, 1949; Bonnet, 1956) and our 
observations agree in general with theirs. 


Fig. 4.—Case 2, left eye, showing band opacity extending 
across cornea and below centre of pupil. 
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The opacity usually extends across the corne 
the inter-palpebral area, more below than above 
centre of the pupil (Case 2, Fig. 4) and is 
epithelial at the level of Bowman’s memb 
(Fig. 5, opposite). 


In 


It consists of closely-grouped grey dots i: er- 


spersed with clear round lacunae of varying s 
These clear fenestrations are said to be ca 
by the corneal nerve filaments which perf 
Bowman’s membrane to form the subepith 
plexus. They are present at an early stage anc 
certainly not due to the sloughing of calcific pla 


as suggested by Cogan, Albright, and Bartter (148 


Fissures are also seen resembling cracks 

sheet of ice. In time the older portions bec 
white and chalky and sequestration of the calca 
incrustations may occur. The opacity is avas: 
and corneal sensation is not diminished except 
densely calcified parts. Sisson (1934) describe: 


opacity as being sharply limited, the remai 
cornea being clear. 

That this is not always so is seen in Case 2 (Fiz. 6, 
opposite), where diffuse bands extend almos 


Fig. 3.—Case 5, right eye, 
Opacity at the limbus. 


showing b 








~ In 
> che 
F ib- 
1 ne 


I er- 
5 eS, 
iL sed 
O. ate 
A lial 
d are 
1c ues 
948), 

a 
come 
reous 
scular 
L over 
2s the 
Lining 


Fig. 6, 
st to 


g band 








Corneal epithelium 


Bowman's membrane i 

Substantia propria EEF 
Site of calcium 7 GL 
deposition LZ LBZZDP- 
Blood vessels ; 










Descemet's 
membrane 


Fig. 5.—Diagram showing site of calcium deposits 


the limbus below and within 2 or 3 mm. above 
and lack any well-defined margin. This case 
is similar in appearance to the one depicted by 
Bonnet and Bonnet (1953). All previous writers, 





Fig. 7.—Case 1, left eye, showing complicated 
cataract and band keratopathy. 





OCULAR PRESENTATIONS OF STILL’S DISEASE AND THEIR TREATMENT 375 


including Berliner (1949) and Bonnet (1956) stress 
that the bands terminate sharply, leaving at 
each end a clear limbal zone of cornea. Vesterdal 
and Sury (1950) specifically state that the bulbar 
conjunctiva is not affected. But Cases 1, 2, 5, 
and 7 of our series show the bands extending 
right up to the limbus, and Cases 1, 2, and 11 all 
show slight but definite involvement of the bulbar 
conjunctiva. No regression of the band once 
formed has been seen in our series, unlike the true 
metastatic corneal band sometimes found in 
association with a high serum calcium (Howard 
and Meyer, 1948; Cogan, 1951). 


Cataract.—This forms the third feature of what 
might be called the “‘ocular triad”’ of Still’s disease. 
It is a less common complication than the band 
keratopathy and occurred in only two cases (four 
eyes) of the present series (Case 1, Fig. 7, and Case 
11). It is seen typically as a complicated cataract, 
usually first in the posterior lens cortex and then in 
the anterior cortex, and it matures rapidly, causing 
profound interference with vision. The fact that 
both the cases in this series who developed cataracts 
had to enter Blind Schools emphasizes the serious- 
ness of this complication. 


Fig. 6.—Case 2, left eye, showing diffuse band 
opacity extending almost to the limbus above and 
below. 














Fibrinous Exudate.—This and other inflammatory 
deposits on the lens capsule in the pupillary area 
(Case 9, Fig. 8) can also cause considerable inter- 
ference with vision and may be followed by localized 
subcapsular opacities. 


Correlation with other Aspects of the Disease 


In eight of our eleven patients, joint involvement 
preceded eye involvement by periods of 1 to 11 
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Fig. 8.—Case 9, right eye, showing posterior 
synechiae and capsular deposits. 


inflammation virtually coincided. In one case only 
(Case 11) did the eye changes precede the joint 
changes, and this by some 24 years. This boy was 
originally diagnosed as having bilateral ‘“‘con- 
junctivitis” by his doctor in May, 1949, with a 
recurrence in August. One month later the con- 
dition was discovered to be iridocyclitis by a school 
oculist who referred the boy to the Royal Eye 
Hospital, London, where he was seen by one of us 


















































years (mean 3-6 years). In two cases joint andeye (W.K.S.). In February, 1950, he was admitted to 
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King’s College Hospital for investigation, but no 
evidence of Still’s disease was found. At this stage 
the ocular triad was definitely established in both 
eyes. In November, 1951, he was admitted to this 
Unit where the right wrist joint was found to be 
involved. In August, 1953, the left ankle joint 
became affected. 

This “‘eye-before-joint” order of involvement has 
been noted by other writers (Blegvad, 1941; 
Vesterdal and Sury, 1950; Franceschetti, Blum, and 
Bamatter, 1951; Hatherley, 1951), but usually the 
interval is one of months rather than years. 

There seems to be no relation between eye 
involvement and the severity of the arthritis (Table 
II). 

Course and Complications 


The course of the ocular inflammation is variable 
and largely unpredictable. Of our eleven cases, 
five are still active (Cases 5, 6, 7, 9, and 10) despite 
more than 2 years of treatment in three instances 
three are quiescent with normal vision (Cases 3, 4, 
and 8), one is in a Blind Home with bilateral 
phthisis bulbi (Case 11), one has recently returned to 
normal life from a Blind Home after multiple 


operations (Case 1), and one with evidence of old 
iridocyclitis and gross band opacities (Case 2) has 
never shown active inflammation during 6 years of 
observation. 

It is interesting to note that, despite the absence 
of inflammation in Case 2, both corneal bands 
became gradually denser and more diffuse. For- 
tunately this patient did not develop cataracts and 
her visual acuity remained much better than one 
would expect with such gross corneal changes, 
being 6/12 in the right eye and 6/18 partly in the 
left eye before chelation. 

The development of cataract carries a much 
graver visual prognosis than band keratopathy. 
Thus, in Case 1, the iridocyclitis in the right eye 
had subsided before admission to this Unit without 
treatment except for a few weeks on atropine 8 
months before, and the inflammation has not 
recurred during the following 7 years of supervision. 
This boy developed both a complicated cataract 
and a band opacity, and his visual acuity was 
reduced to 6/60. When his cataract was later 
dispersed by repeated needlings a further compli- 
cation was discovered: a vitreous haze so dense 
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Type of Eye Treatment Cc 
. a mg. 

Type of Lesion per cent. 
Iridocyclitis, Subconjunctival Cortisone 
Band Keratopathy Needling 
Cataracts ACTH 11-0 
Left Vitreous EDTA 
Haze 
Iridocyclitis EDTA 9-6 
Band Keratopathy 

; Subconjunctival and 
Right Iridocyclitis Systemic Cortisone 
Iridocyclitis Systemic Cortisone 
Iridocyclitis Systemic Delta-hydrocortisone 
Band Keratopathy ACTH 9-9 

; Systemic Cortisone and 
Iridocyclitis Delta-hydrocortisone 8-5 

Cortisone Drops 

Iridocyclitis Systemic Delta-hydrocortisone 
Band Keratopathy Cortisone Drops 10-5 
Iridocyclitis Cortisone Drops - 
Iridocyclitis Systemic Cortisone 9-0 
Iridocyclitis Systemic Cortisone 9-0 
Iridocyclitis Operation for 10-9 
Band Keratopathy Secondary Glaucoma and 
Cataracts 11-9 
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that retinal details were obscured. Vitreous 
opacities in cyclitis may be the cellular products 
of inflammation and as such may in the course of 
time be eliminated; they may also, however, be 
protein coagula and indicate an irreversible gel-sol 
transformation in the vitreous. A permanently 
cloudy vitreous can defeat all efforts to restore 
adequate vision despite removal of cataract and 
band opacity. In the case under consideration, 
the opacities were at least in part cellular for the 
haze gradually lessened and 18 months later the 
visual acuity in the operated eye was 6/36 with 
correcting lens. The inflammation in the other 
(left) eye of Case 1 developed in quite a different 
way from the usual insidious asymptomatic course. 
In December, 1949, the eye was normal, with a 
visual acuity of 6/9 without glasses. In July, 1950, 
a few old keratitic precipitates were noted on the 
cornea, but no active inflammation. In November 
he was readmitted to this unit with a history of 4 
weeks’ severe inflammation in his left eye, treated 
with atropine. He was found to have an acute 
iridocyclitis, with gross keratitic precipitates, and 
such a profound vitreous haze that no fundus details 
could be seen. The visual acuity was reduced to 
perception of hand movements. Two weeks later, 
after several subconjunctival injections of cortisone, 
the inflammation was controlled but the vitreous 
haze persisted. One month later the first signs of 
band keratopathy were detected and in another 
month a complicated cataract was seen to be 
developing. In June, 1951, 8 months after the 
acute attack had begun the visual acuity was 6/36. 
Some ACTH became available and, in an effort to 
clear the vitreous haze, 500 mg. was given in 10 
days, but with only minor improvement. No 
further attacks of cyclitis occurred, but the cataract 
progressed and the corneal band thickened. In 
1955 the cataract was needled and some months 
later the corneal band was removed by chelation. 
The visual acuity is now 6/9 partly with glasses. 
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Secondary glaucoma is another possible compli- 
cation of iridocyclitis. Extensive adhesions between 
iris and lens result in seclusio pupilli and iris bombé 
which must be promptly relieved by iridectomy. 
Vesterdal and Sury quote several cases, and Case 11 
of our series had to have a bilateral iridectomy for 
this reason. 

Hypotony can also occur as a terminal event 
when the ciliary body is so disrupted by prolonged 
inflammation that the ciliary processes can no 
longer produce aqueous humour: phthisis bulbi 
then gradually develops. The right eye of Case 11 
followed this unfortunate course after years of 
inflammation, perhaps precipitated by needling 
and subsequent curette evacuation of the lens 
(Fig. 9). The left eye, however, degenerated in the 
same way some time later without having suffered 
any surgical interference. 

Choroiditis has not been noted in our series. 
Vesterdal and Sury found a choroidal focus in one 
of their 34 cases. 


Treatment and Prognosis 


Control of the iridocyclitis is of fundamental 
importance since this is the primary lesion from 
which the others develop. Mydriatics and cortisone 
are the most useful agents for this purpose, and are, 
of course, combined with therapy directed towards 
the illness as a whole. Neither is curative, but by 
suppressing inflammation and by preventing 
adhesions, they tide the patient’s eyes over until 
remission occurs and the local disease “burns 
itself out” with minimal damage. 

Cortisone and hydrocortisone 1 per cent. drops 
and ointment are of more value in acute iritis 
(Case 8) than in the more typical chronic insidious 
anterior uveitis of Still’s disease. Drops should be 
instilled 2- or 4-hrly during the day and the ointment 
before going to sleep at night. Frequently repeated 
subconjunctival injections are rarely feasible in 


Fig. 9.—Case 11, right eye, showing phthisi 
bulbi. 
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yo. xg children because of their need for general 
anc sthesia, but they proved of value in one of our 
old » children (Case 1, left eye) who showed a very 
acu > inflammation. 0-25 to 0-5 ml. containing 
25 g./ml. is injected every 5 to 7 days beneath 
the oulbar conjunctiva. Systemic cortisone there- 
for becomes of necessity the usual mode of 
adr ‘nistration. Steroid therapy may well be 
ind: ated in any case because of joint involvement, 
but vhen the eyes alone are actively inflamed the 
risk of undesirable and possibly dangerous side- 
effe. s and of prolonged hospitalization are to be 


inc. red only if local cortisone has been proved 
inadequate. (We have encountered osteoporosis 
with collapse of vertebrae in one case after long- 
continued treatment. Other serious dangers are 


hypertension and peptic ulceration.) The decision 
having been made, however, the aim should be to 
control the inflammation as rapidly as possible with 
a daily dosage in the order of 100—150 mg. cortisone 
or its equivalent of other analogues. This dosage 
shouid then be reduced by stages to the lowest daily 
dosage that will maintain the eye free from evidence 
of inflammation. The criterion of activity is the 
presence of inflammatory cells in the aqueous as 
seen by slit-lamp microscopy. This examination, 
often difficult and time-consuming with young 
children, must be repeated at least weekly until the 
eye is quiet, and then at longer intervals for months 
or years to guard against recurrence. Disappointing 
recurrences are the rule and then the routine of 
treatment must begin again. One gets the clinical 
impression that the more acute types of irido- 
cyclitis respond most rapidly to treatment and may 
carry a better prognosis than the chronic indolent 
types. Thus Case 8 cleared rapidly on cortisone 
drops and atropine and the inflammation has not 
recurred during one year’s observation. Case 3 
has had two attacks in 54 years each lasting for less 
than 4 weeks, the first clearing on atropine and 
systemic cortisone, the second on atropine and 


Fig. 1 


—Case 1, left eye, after removal of cataract 
by repeated needling. 





subconjunctival cortisone. Case 1 has already 
been detailed: it seems possible that the inflam- 
mation would have been rapidly controlled if 
cortisone had been available at the onset to control 
the inflammation, and that the vitreous exudation, 
complicated cataract, and band opacity might then 
never have developed. 

Although five of our eleven cases still show a 
variable amount of active inflammation despite 
treatment for periods of from 24 years to 6 months, 
none of these children has developed a complicated 
cataract or a progressive band opacity, and in four 
of the cases the vision of even the worse eye is 6/18 
or better. The sixth child (Case 10) is too young for 
her vision to be accurately assessed, although the 
appearance of her affected eye suggests a vision of 
certainly not worse than 6/18. 

Cataract is the complication causing the greatest 
visual deterioration. It can be removed by repeated 
needling operations (Fig. 10), but only when the 
iridocyclitis has been fully controlled and the eye 
has been free from inflammation for some months. 
The trauma of operation may precipitate a further 
attack and local cortisone should be used routinely 
after surgery to forestall this complication. 
Vesterdal and Sury (1950) noted that the surgical 
treatment of cataract in their series was not parti- 
cularly successful. In our series of three eyes 
needled, one is blind, the second has a visual acuity 
of 6/24, and the third of 6/9. It is perhaps signifi- 
cant that only this last eye had the benefit of 


cortisone therapy to control its iridocyclitis. 
Secondary glaucoma from seclusio pupilli will 
require iridectomy for its control (Case 11, both 


eyes). 

Corneal band opacity does not need treatment 
unless it obscures the pupillary area. With a 
sufficiently gross opacity, lamellar keratoplasty 


might seem to be indicated (Bonnet, 1956), but this 
operation is not without risk and requires specialized 
surgical and nursing facilities only available in large 
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ophthalmic units. An alternative more recent 
method of removing the worst of the opacity by 
chelation is much simpler and involves negligible 
risk. Chelating agents are compounds which form 
soluble complexes with various metallic ions and 
thus remove them from their chemical environment. 
Grant (1952) reported on the use of disodium 
dihydrogen versenate in the removal of calcium 
from a cornea with band opacity. Breinin and 
De Voe (1954) treated six eyes with this condition 
with gratifying results. Quinn and Crookes (1955) 
reported similarly on one case. 

In this Unit four eyes (Cases 1 and 2) have been 
treated, and the results encourage further trial. 
After thorough curettage of the corneal epithelium 
overlying the opacity, a bath of the chelating agent 
(0-37 g. E.D.T.A. in 100 ml. distilled water adjusted 
to neutral pH) is applied to the cornea for 15 
minutes. Calcium salts are readily removed thus 


from the cornea within this period and the cosmetic 
appearance a few days later, when the corneal 
epithelium has regenerated, suggests that a lamellar 
keratoplasty is not only unnecessary but unjusti- 
The photographs of Case 2 before treatment 


fiable. 
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Fig. 12.—Case 2, left eye 6 days after chelation, show- 

ing cleaning of the cornea (pupillary area only 

treated). Note old inflammory deposits on anterior 
lens capsule. 
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(Fig. 11) and after treatment (Fig. 12) illustrat. 
improvement. Because of old_ inflamm: 
deposits on the lens capsules, which could be c! 
seen after the treatment, this patient’s visual a 
only improved from approximately 6/18 to 6 
each eye. She herself, however, was in no d 
about the general improvement in definition 
was particularly delighted with her enhanced c: 
perception. Chelation removal, however, \v 
leave behind any matrix for calcium depos 
such as the  polysaccharide-rich ion-excl 
medium posited elsewhere by Sobel and B 
(1954). It is, however, by no means clear wh: 
such a matrix exists in this condition and i: 
place. Thus, in Boeck’s sarcoidosis with 
correction of the underlying hypercalcaemia ha 
to complete disappearance of band opacity (M: 
1957). 


Mechanism of Band-Shaped Opacities 
Primary band-shaped opacity is main) 
affection of old age (Duke-Elder, 1940) and 
first described as such by Dixon (1848). The 
secondary to severe iridocyclitis usually occ\ 


Fig. 11.—Case 2, left eye before chelation, showing 
deposits in corneal band. 
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s only when the eye is so disorganized by 
»nged inflammation that it is blind and degener- 
In children with iridocyclitis from whatever 
», a band-shaped opacity tends to appear at a 
| earlier stage in a functioning and viable eye. 
her secondary type, hypercalcaemic in origin, 
‘§ mainly in adults and is apparently indis- 
ishable from the type secondary to iritis. 
logically, granules are seen on the outer side 
)wman’s membrane just beneath the epithelium 
leship, 1873, 1879; Usher, 1893). These have 
identified in hypercalcaemic cases as tricalcium 
yhate (Gartner and Rubner, 1955, cited by 
sner, 1956), and calcium and phosphorus have 
yeen identified (Duke-Elder, 1940) in the type 
dary to iritis. It is uncertain in this latter 
whether calcium is deposited in normal tissue 
an area of hyaline degeneration such as that 
ibed by Gifford (1924). 

e description by Walsh and Howard (1947) of 
shaped opacity due to hypercalcaemia, associ- 
with Vitamin D intoxication (Howard and 
r, 1948), immobilization (Cogan and others, 


), sarcoidosis (Haldimann, 1941), hyperpara- 


thyroidism, alkaline powder intoxication (Snapper, 
Bradley, and Wilson, 1954), or renal insufficiency, 
leads one to think that this lesion could be entirely 
due to metastatic calcification, i.e. that it could 
occur in normal tissue because of a raised blood 


calcium level. 


However, in our cases, the serum 


calcium was within normal limits in the eight cases 
where it was measured: and only one was noted to 
have had Vitamin D treatment (although this was a 
popular treatment for rheumatoid arthritis some 


years ago in the U.S.A.). 


It seems more likely to 


be a mechanism associated with inflammation of the 
uveal tract, although there is little need to posit 
dystrophic calcification (calcification on a basis of 
abnormal degenerative material). 


Calcium in this position must have diffused in 
from the limbus, since the deposit occurs first 


peripherally. 


Diffusion from the aqueous humour 


(with a calcium content of 5 mg. per cent.) directly 
across an injured endothelial layer, Descemet’s 
membrane, and substantia propria seems unlikely, 
since it would affect the centre as much as the 


periphery. 


It may be that the increased vascular 


permeability of the acute phase allows more 


protein-bound calcium and 
diffus: 
carbo 
superf 
simila 
to acc 
in the 


ionized calcium to 
centripetally, and that subsequent loss of 
dioxide allows precipitation to occur in the 
cial layers. This mechanism would then be 
to that postulated in metastatic calcification 
sunt for calcium deposition under the nails, 
rachae and lungs, in the arteries, and at sites 


of acid formation such as the stomach and kidneys. 
Cogan (1951) has thought the process in hyper- 
calcaemic band-shaped opacity to be one of preci- 
pitation from a supersaturated solution, due perhaps 
partially also to loss of water vapour as well as to 
carbon dioxide loss. 

Assuming therefore that this is metastatic calcifi- 
cation, with normal blood levels but increased 
vascular exudation, and similar in many ways to 
that occurring in hypercalcaemia, this leaves 
unexplained its occurrence in childhood iritis and 
its rarity in adults. It may be that the higher serum 
inorganic phosphorus of children may conduce to 
this, since this is the most important factor next to 
the serum calcium level in controlling calcium 
deposition. Another possible factor in some cases 
is a temporary increase of serum calcium due 
to immobilization (Albright, Burnett, Cope, and 
Parson, 1941). This increase would not of course 
be detected by a serum calcium estimation per- 
formed perhaps years later, in hospital, with the 
lesion already developed, but we think it unlikely 
to be a very important factor for two reasons. 
Firstly, band keratopathy was seen in Case 2, who 
had no immobilization and no arthritis, and in 
Case 1, who had had arthritis but no immobilization 
by the time band keratopathy appeared: further- 
more, no band keratopathy was seen in two patients 
immobilized during the active phase of iritis. 
Secondly, the hypercalcaemia of immobilization 
occurs in previously healthy patients with well 
calcified bones and not in bones osteoporotic with 
relative disuse such as most of these immobilized 
children possessed. 

If the theory outlined above on calcium deposition 
is correct, possible lines of prevention would include 
attempts to lower the blood phosphorus level and 
to prevent carbon dioxide loss from the eye until the 
inflammatory attack was well under control with 
steroid. 


Summary 


183 children with Still’s disease admitted to the 
Canadian Red Cross Memorial Hospital have been 
examined for ocular abnormalities, with a duration 
of follow-up from first attendance ranging from 
1 to 9 years. Ten cases (5-5 per cent.) of ocular 
involvement were found amongst those admitted 
for their joint condition, and one further case was 
specifically admitted on account of his eye con- 
dition which had appeared 24 years before the onset 
of joint involvement. 

The clinical characteristics of the iridocyclitis 
and its complications are described. In particular, 
the insidious nature of the iridocyclitis is stressed, 


gem, 
“ - 
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since this often leads to progressive impairment of 
vision unless detected and treated. Band kerato- 
pathy occurred in nine eyes out of the eighteen with 
iridocyclitis, and began while under observation in 
one case. Early stages of development are 
described, and the course leading to calcific plaque 
formation is illustrated. Complicated cataract, 
vitreous opacities, secondary glaucoma, and hypo- 
tony leading to phthisis bulbi were also seen. 

Treatment with mydriatics, with systemic and 
local cortisone and its analogues, and with ACTH 
was used in this series with some success. Three 
eyes were needled for cataract and in two of these 
useful vision resulted. Established band opacity 
was treated with a chelating agent in four eyes with 
improvement in vision and in appearance. 

The mechanism of formation of the band-shaped 
opacity is discussed and it is suggested that it may 
be similar in nature to that seen in hypercalcaemia. 
In our cases the serum calcium levels were within 
normal limits. 


We wish to thank Mr. P. J. Fiske, Medical 
Photographer*at the Canadian Red Cross Memorial 
Hospital, for the illustrations in this paper. 
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Présentations oculaires de la maladie de Still 
et leur traitement 
RESUME 

Cent-quatre-vingt-trois enfants atteints de ma! ie 
de Still et admis au Canadian Red Cross Mem ial 
Hospital ont été examinés pour anomalies ocula es. 
L’observation continue depuis le premier examen 4 |ait 
de 1 a9 ans. Dix cas (5,5 pour cent) d’implicat ns 
oculaires furent découverts parmis les malades a: nis 
pour leur état articulaire; un autre cas fut admis s; ci- 
fiquement en raison de son affection oculaire qui s’ ‘ait 
manifestée deux ans et demi avant le début de l’imp ca- 
tion articulaire. 

On décrit les caractéres cliniques de l’iridocyclite et 
ses complications. On souligne le caractére insidicux 
de cette affection qui, 4 moins qu’on ne la décéle et trite, 
méne a laffaiblissement progressif de la vue. Des 
bandes de kératopathie se sont produites dans neuf 
des dix-huit yeux atteints d’iridocyclite, commencant 
dans un cas durant la période d’observation. On en 
décrit les premiéres étapes et on illustre le processus 
conduisant a la formation des plaques de calcification. 
On a noté aussi des cataractes compliqués, des opacités 
vitreuses, un glaucome secondaire et une hypotonie 
conduisant a la contraction du globe oculaire. 

Le traitement a l’aide des mydriatiques, de la cortisone 
et de ses analogues localement et généralement ci de 
PACTH fut employé avec quelques succés. Trois 
cataractes furent opérées a l’aiguille et dans deux yeux 
on obtint une vision utile. Les bandes d’opacité 
établies furent traitées par chélation (application d'une 
solution d’un composé chimique ayant le pouvoir 
d’enlever les ions de calcium) dans 4 yeux, avec amé!iora- 
tion de la vue et de l’apparence. 

On discute le mécanisme de formation des opacités 
en bande et on suggére qu’il serait de méme nature que 
celui dans l’hypercalcémie. Dans nos cas les chiffres 
du calcium sanguin se trouvaient dans des |imites 
normales. 
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Presentaciones oculares de la enfermedad de Sti!! 
y su tratamiento 


SUMARIO 


Ciento ochenta y tres nifios afectos de enfermedad 
de Still y hospitalizados en Canadian Red Cross Memorial 
Hospital fueron investigados respecto a anonialias 
oculares. El tiempo de observacién continua desde el 
primer examen fué de uno a nueve ajios. Diez casos 
(5,5 por ciento) de implicacién ocular fueron «:con- 
trados entre los enfermos hospitalizados por su 2 °ccion 


articular; un otro caso fué admitido especificame: © por 
su afeccién ocular que se habia manifestado dos “fos y 


medio antes del comienzo de la implicaci6n artic ‘lar. 

itis y 
dioso 
lleva 


Se describen los rasgos clinicos de la irido« 
sus complicaciones. Se subraya el caracter | 
de esta afeccién que, a menos de observarla y tra 
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debilitacién progresiva de la vista. Fajas de querato- 
a produjéronse en nueve de los diez-y-ocho Ojos 
tos de iridociclitis, empezando en un caso durante 
yxeriodo de observacién. Se describen las primeras 
s y se ilustra el proceso que conduce a la formacién 
las placas de calcificacién. Se notaron también 
ratas complicadas, opacidades vitreas, un glaucoma 
ndario y una hipotonia conduciendo a la contraccién 
globo ocular. 

tratamiento con midriaticos, cortisona y sus 
ogos local y generalmente y con ACTH se empleé 





con resultados bastante buenos. Tres cataratas fueron 
tratadas con aguja y en dos ojos se obtuvo una vision 
util. Las fajas de opacidad establecidas fueron tratadas 
por chelation (aplicacién de una solucién de un compuesto 
quimico dotado del poder de extraer los iones de calcio) 
en 4 ojos, con mejoria de la vision y apariencia. 

Se discute el mecanismo de formacion de las fajas 
de opacidad y se sugiere que su naturaleza seria la misma 
que la en la hipercalcemia. En nuestros casos las cifras 


de calcio en el suero encontrabanse dentro de los limites 
normales. 
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SYMPOSIUM ON RHEUMATOID ARTHRITIS 


STOCKHOLM, 1957 


A symposium on the differential diagnosis and 
treatment of rheumatoid arthritis was heid at the 
Karolinska Sjukhuset, Stockholm, Sweden, on 
April 15-18, 1957. Abstracts of 25 papers con- 
tributed by speakers from fourteen countries, and 
the titles of five papers for which abstracts are not 
available, are given below. 


(1) Is there a Pathological Definition of Rheumatoid 
Arthritis? By D. H. CoLuins (Professor of Pathology, 
University of Sheffield, England). 

Rheumatoid arthritis is a disease, the cause of which 
is still unknown, that is characterized by chronic inflam- 
mation of one or more joints. The principal lesion is a 
chronic synovitis with proliferation of the stratum 
synoviale and massive lymphoid or plasma-cell infiltra- 
tions often forming foci. This may be seen in tendon 
sheaths as well as in joints. Tubercle follicles, abscesses, 
and bacteria are absent. Synovitis is succeeded by the 
erosion of cartilage and bone by granulation tissue, and, 
unless arrested by treatment or remission, there is pro- 
gressive disorganization of the joint by the granulo- 
matous process. 

Non-articular lesions are common, though not 
essential, features of the disease. They take the form of: 

(1) subcutaneous nodules; 

(2) nodules in the fibrous structures of viscera; 

(3) microscopical foci of the lymphoid cells in 
somatic tissues; 

(4) other inflammatory lesions, such as arteritis, 
pericarditis, and dermatitis. 


All lesions of rheumatoid arthritis are granulomatous, 
either diffuse, as in the joints, or focal, as in the nodules. 
The granulomatous reaction is composed of: 

(a) a proliferation of vascular and connective tissue 
cells; 

(6) accumulation of lymphocytes, plasma cells, and 
less numerous granulocytes; 

(c) necrosis of connective tissue; 

(d) exudate, often rich in mucopolysaccharides, 
that with (c) gives rise to the picture of “fibrinoid 
degeneration”’. 

There is no single histopathological change that will 
identify rheumatoid arthritis, but, as is the case in most 
diseases, the broader the view the more distinctive the 
pathological picture becomes. 


386 


(2) Histological Observations on a Tonsil in a Cas. of 
Rheumatoid Arthritis. By G. DomMaGk (Wuppe, al- 
Elberfeld, Germany). 

In a case of rheumatoid arthritis removal of the tor ;ils 
was apparently followed by cure of the arthritis. Hi.‘o- 
logical examination of the excised tonsils showed er or- 
mous amounts of bacteria. Thus, primary chronic 
polyarthritis may be due to an infection, and may be 
cured by tonsillectomy and intensive chemotherapy \. ith 
small doses of sulphonamide and antibiotics before nd 
after the operation. 


(3) Synovial Specimens obtained by Knee Joint Biopsy. 
By WILLIAM M. MIKKELSEN, IVAN F. Durr, WILL1AM 
Castor, and A. JAMES FRENCH (Ann Arbor, Michiguan), 
and Henry A. ZEVELY (San Luis Obispo, California 

Major complications have not occurred on the 1/60 
occasions that synovial needle biopsy (Polley-Bickel, 
1951) has been performed in 142 selected patients. This 
convenient technique may be developed into an invaluable 
teaching aid in rheumatic diseases and is a ready source 
of material for histochemical study and tissue culture. 
Failure to obtain adequate specimens occurred in less 
than 4 per cent. of cases. Synovial morphological 
characteristics must always be correlated with pertinent 
clinical and laboratory information. Histological abnor- 
malities proved to be of definite diagnostic aid in sixty 
cases; in the remainder, the changes were non-specific 
or too slight to suggest a definite diagnosis. rate 
deposits in six of fifteen cases of gout constituted the only 
observed pathognomonic change; otherwise, biopsy was 
most often fruitful in rheumatoid arthritis, neuropathic 
arthropathy, and _ specific infectious arthritis. No 
essential difference in synovial appearance was observed 
between rheumatoid arthritis and juvenile rheum toid 
arthritis, peripheral joint involvement in anky) sing 
spondylitis, “rheumatoid” arthritis with psoriasis, and 
Sjégren’s syndrome with rheumatoid arthritis. 


(4) Do the Common Features exceed the [ ‘stin- 
guishing Features in Rheumatoid Arthritis and Anky »sing 
Spondylitis? By V. ForBecH (Oslo, Norway). 

Ankylosing spondylitis seems to be a rather co: mon 
disease in Norway and its frequency in females se: 1s (0 
be greater than is generally stated. 

Judging from the patients treated in the Hospi | for 
Rheumatic Diseases in Oslo (Oslo Sanitetsfor 1ings 
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Syk us, 140 beds), to which people from all over Norway 
are ‘mitted, the ratio of rheumatoid arthritis to ankyl- 
osin spondylitis is about 14:1 in women and about 
1-4 1 inmen. The sex ratio is about 3 to 4 women to 
one ian in rheumatoid arthritis, and about 3 to 4 men 
too > woman in ankylosing spondylitis. 

T - yearly average, including admissions for rheuma- 
toid rthritis and ankylosing spondylitis, for the 10 years 
194° |956, which form about two-thirds of all admissions, 
are : own in the following Table: 





Women Men Total 


Patie 





Per Per Per 
No. | cent. | No. | cent. | No. | cent. 





Rheu: atoid Arthritis ..| 392 | 62:5 | 119 | 19 511 | 81-5 
Anky' sing Spondylitis 29 4-6 87 13:9 | 116 | 18-5 


a, 32-9 | 627 100 





T ial _ -+| 422 | 67-1 | 206 





Se\cral factors suggest that ankylosing spondylitis is 
a disease entity clearly separated from rheumatoid 
arthritis: 

The lack of ordinary subcutaneous rheumatic 

nodules. 

he lack of the haemagglutinating serum factor 

in the Waaler-Rose test. 

The frequency of the typical, acute, recurrent, benign 
iritis in ankylosing spondylitis (about 25 per cent. 
in our first series of 485 cases, 393 men and 
92 women). 

The different behaviour of the spine; even the most 
crippled rheumatoid arthritic usually retains a 
full range of movement in the lumbar and thoracic 
spine. 


Further investigations to find still more factors separat- 
ing rheumatoid arthritis and ankylosing spondylitis may 
assist in discovering the aetiology of the rheumatic 
diseases. 


(5) Open Questions in Rheumatoid Arthritis. By 
SVEND CLEMMESEN (Copenhagen, Denmark). 

Important precipitating factors must exist in rheuma- 
\oid arthritis, when the fact is taken into consideration 
that in a series of pairs of identical twins, both twins 
acquired the disease in only 45 per cent. of cases. In 
theumatoid spondylitis, on the other hand, the impor- 
tance of hereditary factors is evident in twins. 

In view of the action of gold salts in rheumatoid 
arthritis, gold metabolism and the influence of gold on 
reticulo-endothelial tissue should be studied. 


(6) ‘he Borderline between Collagenosis and Rheu- 
matism. By E. MARTIN (Geneva, Switzerland). 

The ‘imits of rheumatism are not defined and there 
$a no man’s-land between rheumatoid arthritis and the 
collage diseases. The nature and aetiology of the 
collagen diseases may be determined by studying this 
border':nd, as for example, in cases of scleroderma 
associa »d with rheumatoid arthritis or with ankylosing 
spond) tis, or in cases of rheumatoid arthritis with 


positive L.E. cells. An indeterminate type of collagenosis 
is found too frequently with cancer of the digestive tract 
for the association to have arisen by chance. Rheuma- 
toid arthritis must be studied as a systemic disease and 
not merely as an inflammatory joint condition. 


(7) Clinical Investigation of the L.E. Cell Phenomenon 
in Patients with Rheumatoid Arthritis. By J. GosLincs 
and J. H. Kievits (Leiden, Holland). 

A positive L.E. cell phenomenon was found in 17 per 
cent. of a series of patients with rheumatoid arthritis 
(Kievits, Goslings, Schuit, and Hijmans, 1956). 

In comparing the patients with L.E. cells with those 
without significant differences were found in the fre- 
quency of occurrence of eight signs and symptoms in the 
two groups. 

Rheumatoid arthritis syndrome with positive L.E. cell 
phenomenon was distinguished from systemic lupus 
erythematosus by a quantitative evaluation of the 
phenomenon, the number of L.E. cells being on the whole 
significantly lower in rheumatoid arthritis than in sys- 
temic lupus erythematosus (P<0-01). 

In comparing the direct method of Zimmer and 
Hargraves with our indirect method, it appears that the 
decrease in the number of L.E. cells per 1,000 granulo- 
cytes from the direct to the indirect method is less in 
systemic lupus than in rheumatoid arthritis (Kievits and 
Schuit, 1957). 


(8) Does Systemic Lupus Erythematosus frequently 
simulate Rheumatoid Arthritis? By F. LENocH (Prague, 

zechoslovakia). 

Systemic lupus erythematosus seems to occur in 
Central Europe less frequently than in Western Europe. 
This fact could be explained by the less abundant use 
of antibiotics and chemotherapeutic agents than else- 
where. To the six questions asked by Rogoff and others 
(1956) at Aix-les-Bains, the authors add a further one: 

Have all the L.E. cells considered as such hitherto 
really been L.E. cells, or would some of them now be 
classified as A cells or B cells according to Heller and 

Zimmerman ? 

In 150 patients suffering from rheumatoid arthritis, 
the authors found definite L.E. cells in only 2 per cent. 
(one male and two females), and A and B cells in 23 
patients. 

Even if one of the three actually had systemic lupus 
erythematosus, the two others were certainly suffering 
from rheumatoid arthritis. 

If all 26 patients in whom L.E. cells and the similar 
A and B cells are counted, we obtain a percentage of 
17-3 (similar to the number reported by Goslings and his 
co-workers, although they did not take the rosettes 
as a positive finding). 

The series, like that of Gosling’s, was non-selected, 
so that the numbers were lower than those of Freyberg, 
who chose only atypical cases or those with complica- 
tions. 

Typical L.E. cells were found only in 2 per cent. of the 
150 patients with rheumatoid arthritis. 

Therefore the presence of L.E. cells, otherwise specific 
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for systemic lupus erythematosus, do not refute a diag- 
nosis of rheumatoid arthritis. 


(9) Reversal of the Urinary Excretion Ratio of 
Nor-adrenaline : Adrenaline in Rheumatoid Arthritis. By 
L. J. MicHotte (Brussels, Belgium). 

The synergy of action of nor-adrenaline and adrenaline 
with hydrocortisone, the metabolism of which is not 
disturbed in rheumatoid arthritis, and the significant 
appearance of rheumatic states, identical to rheumatoid 
arthritis, during prolonged treatment with hydralazine 
justify a study of the sympathetic chemical transmitter, 
nor-adrenaline. 

The 24-hr urinary excretion of nor-adrenaline and 
adrenaline gives an exact idea of the metabolism of these 
substances. This urinary excretion varies quantitatively 
according to the physical activity of the subject, but the 
excretion ratio Nor-adrenaline : Adrenaline is constant, 
according to the methods used as 5 : 3-5. 

In fifteen patients with untreated rheumatoid arthritis 
the mean ratio was | : 4; the excretion of nor-adrenaline 
in six cases being nil. 

The decrease or suppression of the urinary excretion 
of nor-adrenaline may be explained either by a renal 
disorder that hinders the excretion by an insufficiency 
of secretion, or by an increased destruction. 

(a) The injection of 1,000 gammas of nor-adrenaline, 
producing a renal overloading, brings the nor- 
adrenalinaemia from an average of 0-95 gammas 
per 12 hrs, to an average of 5-38 gammas per 
12 hrs, and the ratio of excretion from 0-5 to 
1-9, which shows that the renal excretion 
potential of nor-adrenaline is unchanged. 

(b) The ingestion of 60 mg. hydrocortisone brings 
the nor-adrenaline excretion per 24 hrs from 
1-5 gammas to 23-71 gammas, and the excretion 
ratio from 1-2 to 14, which shows that the 
secretion potential or nor-adrenaline is un- 
changed. 

(c) The perfusion goes on for 8 hrs with a one-litre 
solution of 0-1 per cent. procaine, a chemical 
substance that inactivates “‘L. amino-oxydase”’, 
destroying the ferment of nor-adrenaline, and 
brings the nor-adrenalinaemia in 8 hrs from 
1-08 gammas to 9-61 gammas and the excretion 
ratio from 0-5 to 7-6, which suggests that in 
rheumatoid arthritis there is an exaggerated 
destruction of nor-adrenaline by “L. amino- 
oxydase”’. 

Thus there seems to exist in rheumatoid arthritis an 
exaggerated destruction by ““L. amino-oxydase” of the 
chemical transmitter of the sympathetic nervous system, 
nor-adrenaline, which phenomenon is expressed by a 
reversal of the ratio of urinary excretion Noradrenaline : 
Adrenaline Hydrocortisone at a sufficient dose, through 
a still unknown mechanism normalizes this ratio. 


(10) Role of the Adrenals in Rheumatoid Arthritis. 
By GUNNAR BirRKE and LARS-OLOF PLANTIN (Stockholm, 
Sweden). 


By a detailed investigation with several diffe: nt 
methods, the role of the adrenals was investigatec jp 
rheumatoid arthritis, with the following results: 

The total excretion of 17-ketosteroids in one hunc ed 
cases was within the lower limits of normal. e 
main 17-ketosteroids showed no qualitative devia on 
from normal and no unusual 17-ketosteroids could be 
identified. The 17-ketosteroid pattern changed as in 
normal subjects after ACTH and cortisone. The con -ni 
of free hydrocortisone-like steroids (Porter-Si >er 
chromogens) in the blood was normal in ten patic ‘ts, 
as well as the increase after intramuscular AC H.- 
stimulation; the excretion of corticosteroids (17-k to- 
genic steroids) was about 50 per cent. lower tha: in 
healthy persons. Twenty patients with rheuma oid 
arthritis, stimulated with 25 I.U. ACTH intraveno: sly, 
showed a fall in the excretion of corticosteroids (17-O} .CS 
by the modified method of Appleby and others) w ijich 
was Statistically significant. 

As the series comprised both early and late man /es- 
tations of rheumatoid arthritis, further investigat ons 
will be made with patients in the early stages of the 
disease to see if this is a primary or secondary pheno- 
menon. 

17-a%-hydroxypregnanolone is excreted in the same 
amounts in rheumatoid arthritis as in healthy persons. 
The -corticosteroid pattern, studied by a new method, 
was altered in four rheumatoid arthritis patients as com- 
pared with normal subjects. There was an increase in 
the ketonic corticosteroids (both 11-desoxy- and 1 }-oxy- 
steroids); this altered steroid excretion was confirmed 
by another method of studying the problem. 

Finally the cortico- and 17-ketosteroid excretion in 
pregnancy and hepatitis supports the hypothesis thai the 
influence on rheumatoid arthritis depends on an altered 
steroid metabolism rather than on an increased secretion 
of adrenocortical steroids. 


(11) Characterization of Rheumatoid and L.E. Factors. 
By JOSEPH LOSPALLUTO, GEORGES FALLET, and Morris 
ZirF (New York, U.S.A.). 

Serum and euglobulin of patients with rheumatoid 
arthritis and systemic lupus erythematosus have been 
fractionated on anion and cation cellulose exchangers. 

The rheumatoid factor was eluted from the anion 
exchanger in a fraction far removed from the main bulk 
of the gamma globulin. The active material, however, 
moved with the mobility of a slow moving component 
of the gamma globulin fraction when subjected to oun- 
dary electrophoresis. When the fraction containing the 
rheumatoid factor, derived from the anion exch:inger, 
was chromatographed on a cation exchanger, two ¢:mma 
globulin components were obtained, one of which 
demonstrated mainly sensitized sheep cell agglut vating 
activity, while the second precipitated with Frac’ on I! 
and showed no agglutinating activity. 

For measurement of L.E. factor activity a modi -ation 
of the method of Schultz, Baum, and Ziff was em ‘oyed, 
in which disks of living polymorphoneucleoc, °s are 
incubated on a glass slide with L.E. serum anc serum 
fractions dissolved in normal serum. The L.F [actor 
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wa found in two gamma globulin peaks. When the 
elu tes from each of these were concentrated and sub- 
mi ed to zone electrophoresis on polyvinyl chloride, 
the L.E. factor activity was found in each instance in 
a owly moving component of the gamma globulin 
fra ion. Ultracentrifugation of an active fraction 
de: ed from the cation exchanger demonstrated only 
pr: cin with a sedimentation coefficient of 7. 


( 2) Rheumatoid Haemagglutination Factor and _ its 
Si: ificance in Differential Diagnosis. By N. Svartz 
(Si ckholm, Sweden). 

vestigations have been carried out (in collaboration 
wit K. Schlossmann and L. Carlson) into the rheumatoid 
fac or, that is to say, that factor in the blood of cases of 
rhe matoid arthritis which induces agglutination of 
sen tized erythrocytes. 
,ese workers have demonstrated that the rheumatoid 
factor is precipitated in cold (+4° C.) after the serum 
has been diluted with distilled water. The haem- 
agg\utinating factor in other diseases is, as a rule, left 
in (ue supernatant fluid. The rheumatoid factor has 
been further purified by means of Zone-electrophoresis 
in a starch column. Further, attempts have been made 
to purify the factor through ultracentrifuging of cold 
precipitate from serum (60,000 r.p.m.). As a result of 
this centrifuging there were obtained a top fraction with 
a sedimentation constant of just over 6 Svedberg and 
a bottom fraction with a sedimentation constant of 
19-208. The top fraction produced no haemagglutination 
reaction, whereas the bottom fraction gave a strong 
haemagglutination reaction. Thus, the rheumatoid 
factor was found in a fraction that contained macro- 
globulins. Finally, attempts were made to isolate the 
rheumatoid factor by cation exchange (carboxymethyl- 
cellulose). 


(13) Results of the Haemagglutination Test for Rheuma- 
toid Arthritis with Cold-Precipitated Sera. By L. A. M. 
VAN DER SPEK and MARIA T. VERVAAT (Amsterdam, 
Holland). 

The results of the agglutination reaction with sen- 
sitized sheep blood in unmodified absorbed serum and 
cold-precipitated absorbed serum were compared in 
249 sera. The conclusion was reached that the use of 
cold-precipitated serum increased the specificity of the 
test for rheumatoid arthritis. 

A titre >16 in the agglutination test with cold- 
precipitated serum is practically an absolute proof of 
the presence of rheumatoid arthritis. 


(14) Serological Tests in the Differential Diagnosis of 
Rheumatoid Arthritis and Ankylosing Spondylitis. By 
P. BarceL6 (Barcelona, Spain). 

A battery of serological tests, including the haem- 
aggliiination reaction and streptococcal agglutinins 
Lar: O, have been used in differential diagnosis. It was 
foun ' that these reactions were negative in most cases of 
anky osing spondylitis, even if they showed the clinical 
Patten of rheumatoid arthritis. 


In irthropathic psoriasis, the results were also negative 
or d. ubtful. 


(15) Differential Sedimentation Test in Relation to the 
Problems of Rheumatoid Arthritis. By HARRy COKE 
(London, England). 

The principles of this test were described as a means of 
estimating a protein complex, which is readily dissociable 
by heat and which is increased above the normal value 
as a typical though non-specific feature of active rheu- 
matoid disease. Its possible relation to macroglobulins 
and mucoproteins was suggested. The value of this 
estimation in diagnosis and in serial examinations was 
emphasized. Its use was demonstrated in assessing the 
optimal dosage in gold therapy. The quantitative 
estimation of this protein-complex was generally un- 
affected by steroids or by phenylbutazone. The develop- 
ment of the nomenclature of this protein complex as the 
tissue-reactivity-factor was explained. The specific 
reduction of this factor by gold, bismuth, and thorium-X- 
emanation, and its anabolic stimulation by BAL, 
cysteine, and the transaminase coenzyme pyridoxine was 
demonstrated. 


(16) Blocking of Chymotrypsin Enzyme by Alpha- 
glyco-proteins. By HARRY COKE (London, England). 

The inherent rise in x, and «, globulin-carbohydrate 
complexes in active rheumatoid disease was correlated 
with the splenin substances of Ungar, the tryptic inhibitor 
of Coke, the chymotryptic inhibitor of Bodman, and the 
plasmin inhibitor of Page-Thomas. Curtain electro- 
phoresis enabled the isolation of these inhibitors to 
specific protein fractions: the trypsin inhibitor in the 
a, and «a, globulin fraction, and the chymotrypsin 
inhibitor between the «, globulin and albumin groups. 
Chymotrypsin splits the «,-glycoprotein, releasing sialic 
acid. The two inhibitors are therefore separate entities. 
A second paper electrophoresis from the curtain tubes 
suggests that the chymotrypsin inhibitor is not a true 
a,-globulin complex; it does not stain on paper with 
the periodic acid-Schiff method. 


(17) Laboratory Findings in the Differential Diagnosis 
of Rheumatoid Arthritis. By Eric Jonsson (Stockholm, 
Sweden). 

In rheumatoid arthritis (and other “‘collagen diseases’’), 
plasma cholinesterase activity is decreased, the blood 
amino acid content is decreased, mucoprotein values are 
normal or elevated, sternal marrow changes are observed, 
and C-reactive protein is present in the joint exudate. 

Modern clinical research has supplied us with many 
useful diagnostic tools, and the diagnosis of rheumatoid 
arthritis is not difficult in typical cases, but we still lack 
a means of diagnosing this disease in its earliest stages. 
In such early cases we can only watch the patient until 
typical symptoms appear. 


(18) Electrophoretic Blood Protein Analysis in Rheuma- 
toid Arthritis and Other Collagen Diseases. By B. 
OLHAGEN (Stockholm, Sweden). 

Paper electrophoresis has a greater methodical error 
than the Tiselius method and therefore is less reliable. 
It also yields less information, because minor changes 
in the protein-bound carbohydrates and the lipoproteins 
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do not appreciably alter the pattern in the paper method. 
In the afebrile stages of rheumatoid disease one must 
rely upon other activity tests, such as polysaccharide 
analysis and C-reactive protein. 

It would thus seem that the greatest merit of paper 
electrophoresis lies in the determination of gamma giobu- 
lin. It gives no indication of the activity of the disease, 
but the extent of the systemic involvement of the mes- 
enchymal tissue seems to be reflected in the gamma 
globulin content (except in intensively gold-treated 
patients). High gamma globulin values indicate systemic 
lupus erythematosus or visceral involvement in rheuma- 
toid arthritis, as in Felty’s syndrome and Sjégren’s 
disease. Conversely, a normal gamma globulin in a 
patient with a high erythrocyte sedimentation rate and 
large articular effusions argues against rheumatoid 
arthritis and favours an acute disorder such as rheumatic 
fever and/or some other form of post-infectious poly- 
arthritis. 


(19) A Study of a Series of Rheumatoid Arthritic 
Patients treated with ACTH and biochemically Controlled. 
By W. S. C. CopEMAN (London, England). 

A series of 76 severe cases of rheumatoid arthritis has 
been treated with self-administered injections of cortico- 
tropin over a period of 3 years. Sixteen of these patients 
have gone into clinical remission and have not relapsed. 
In a similar series of fifty patients treated with oral 
cortisone, only two showed clinical remission. 

With the help of weekly biochemical estimations of the 
urinary 17-hydroxycorticosteroids by Norymberski’s 
method, which gives a better measure of adrenocortical 
activity than any previous procedure has done, we were 
able to follow the level of adrenal stimulation produced, 
and so maintain optimal dosage throughout. 

This appears to be a step forward in the scientific 
control of long-term steroid hormone therapy in rheu- 
matoid arthritis. 

A subsidiary finding was that the composition of 
commercially packaged ACTH may vary enormously 
from batch to batch. Until standardization can be 
assured, many of the results of treatment or of experi- 
mental work using corticotrophin must be considered 
unreliable. 


(20) Long-Term Treatment of Rheumatoid Arthritis 
with Adrenocortical Steroids. By K. BROCHNER-MORTEN- 
SEN and J. Bove NIELSEN (Copenhagen, Denmark). 

Fifty patients with rheumatoid arthritis were followed 
closely during treatment with adrenocortical steroids for 
up to 7 years. The treatment was discontinued in eight 
patients in whom the response was unsatisfactory, in 
eight with undesirable side-effects and complications, 
and in seven in whom the disease went into remission. 
Among 26 patients still under treatment with prednisone, 
the number of those able to work rose from one to 
twenty, and the number of those totally incapacitated 
fell from seven to one. 

In the course of metabolic studies it was observed that 
prednisone caused only transitory negativity in the 
protein and sodium balance. 
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(21) Aspirin, Phenylbutazone, and Hormones in 
Treatment of Rheumatoid Arthritis. By G. D. Ker 
(Bath, England). 

In the medicinal treatment of rheumatoid arth: 
aspirin compounds were the first choice. The rel: 
advantages and disadvantages of different preparat 
were discussed, especially in relation to gastric irrita 
and bleeding. A method of desensitization in case 
true allergy by the use of steroids was outlined. Phe 
butazone was worthy of trial, if need be, in the co-o; 
tive or carefully supervised patient, but should be 
carded within a week if not really effective. ACTH 
found to be better than steroids for short-term treatn 
but the difficulty of potency, sensitivity, and infec 
must be considered. Delta-steroids are better 
cortisone in most cases if used in a ratio of | : § 
greater number of gastric complications encoun! 
was thought to be due to using them in too high dose 


(22) Serochemical Tests in Patients with Rheuma 


Arthritis during Treatment with Phenylbutazone 
Prednisone. By R. SCHOEN (G@ttingen, Germany) 

To study and to compare the effects of phenylbuta 
and prednisone in patients suffering from rheum: 
arthritis, a number of serochemical tests were perfo: 
and the data correlated with the clinical course of 
disease. This investigation was conducted over a 
period of time with a large number of patients 


a homogeneous series of forty moderately severe ca 
treated for 4 to 6 weeks, a comparison of the effects of the 


two drugs gave the following results: 

(1)-The raised erythrocyte sedimentation rate wa: 
influenced by phenylbutazone (3(2)x0-2 g.), but 
regularly improved by prednisone (2x10 meg.) 
two-thirds of the cases the erythrocyte sediment 
rate returned to the normal range. 

(2) Plasma fibrinogen levels initially exceeding 400 


in more than half of the patients were not lowered 


phenylbutazone, but were usually brought to norm: 
prednisone. 


(3) Electrophoresis showed that the serum albun 


level (which in four-fifths of the cases was conside! 
diminished before treatment), returned to normal | 
administration of prednisone in half the cases, and i: 
other half was raised above 40 per cent. 
globulin level remained unchanged. The ga 


globulin level, which was much above normal in 90 | 


cent. of the patients, showed a striking fall. By co: 
no significant effect was observed with phenylbutazo: 

(4) On the whole the total serum proteins were | 
by prednisone and lowered by phenylbutazone. 

(5) Hypopotassaemia was seen in 55 per cent. 
patients treated with prednisone and in 15 per ce 
those given phenylbutazone. The sodium level rem 
unchanged. 

(6) The anti-streptolysin titre and the concent 
of serum mucoproteins (which fluctuated consid« 
showed no significant reaction. 

(7) The hyaluronidase-inhibition test show 
change during phenylbutazone administration, b: 
normal values during prednisone therapy. 
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) Data on the concentration of C-reactive protein 
an on the diphenylamine reaction were inconclusive. 


3) Various Combinations of Therapy in the Treat- 
me ¢ of Rheumatoid Arthritis. By A. RoBeccui (Turin, 
Ita ’). 
nce there is no specific treatment for rheumatoid 
art ritis, it is advisable to attack the disease with several 
dri ‘Ss simultaneously, in order to slow down the inflam- 
m: on and avoid the development of irreversible lesions. 
Sa cylates, pyramidon, phenylbutazone, gold salts, and 
vai ous adrenocortical steroids have been given in com- 
bir tion; the most interesting results were obtained by 
the administration of gold and prednisone in a series of 
48 »>atients. Salicylates by mouth and hydrocortisone 
an’ prednisolone by intra-articular injection may be 
giv. 0 at the same time in particularly severe cases. 


(-4) Side-Effects after 5 Years’ Continuous Use of 
Corticosteroids. By M. ViIRKKUNEN and L. LEHTINEN 
(He:singfors, Finland). 

Information on how far prolonged corticosteroid 
treatment adds to the hazards of these hormones and how 
far the side-effects contraindicate continued therapy is 
still inadequate. To elucidate these questions, a series of 
19 cases treated with corticosteroids for five years or 
more was studied. Observations were also made on the 
occurrence of peptic ulcer and tuberculosis during 
steroid medication. The incidence of side-effects 
increases, though not alarmingly, as treatment is pro- 
longed. Two cases of osteoporotic fractures of the spine 
improved during continued treatment. In nine cases of 
peptic ulcer clinical and roentogenological healing was 
satisfactory during corticosteroid therapy, with only one 
recurrence during a follow-up of 2 to 30 months. This 
suggests that peptic ulcer is often only a single episode 
during steroid therapy. Tuberculosis developed in five 
cases as a flare-up of primary dissemination. Since the 
signs of healed primary tuberculosis are negligible or 
impossible to detect, dangers attending steroid therapy 
in a population highly infected with tuberculosis are 
considerable. 


(25) Inflammatory Rheumatism in Old People. By 
F. FRANCGON (Aix-/les-Bains, France). 

Only cases of rheumatism which begin after the age 
of 50 are considered below, conditions resulting from 
previous rheumatic affections being ignored. Apart 
from (he presence of rheumatic disease, old age is always 
accompanied by a raised erythrocyte sedimentation rate, 
and ‘he development of osteoporosis (especially in 
women). 


Rh umatic Fever.—This is rare after the age of 25, but 
may «ccur in old people. It begins with a sore throat, 
whict is followed after an interval of about 10 days by a 
sharp rise in the antistreptolysin-O titre. The arthritis 
is les: acute, the carditis less severe, and the prognosis 
better than in children, but the attack is often followed 
by ch onic articular lesions. Treatment with penicillin 
and p ednisone is recommended. 


An . rheum. Dis. (1957), 16, 391. 


Rheumatoid Arthritis —30 per cent. of cases begin 
after the age of 50, and male cases are more amongst 
the older patients. 

In the fifties the disease runs its course in three phases: 


(1) Mode of Onset.—This may be acute as in cases of 
gout or rheumatic fever, insidious as in typical rheumatoid 
arthritis, asthenia and tiredness preceding the poly- 
arthritis, or may be secondary to a previous osteo- 
arthritis. 

The joints first involved are the metacarpo-phalangeal 
or proximal phalangeal of the second and third fingers. 
The arthritis is accompanied by swelling, amyotrophy, 
contracture, stiffness, ankylosis, deformity, and severe 
constitutional disturbances. 

(2) Period of Progress——The arthritis evcives in a 
series of acute attacks and the invasion of new joints 
culminate in a pseudo-symmetry. The deformity is 
irreversible with marked trophic disorders. 

(3) Period of Stabilization—The pain disappears and 
the serological reactions gradually return to normal. 
The patient may be crippled but his systemic condition 
is usually fairly good. 

In the sixties there is no outstanding aetiological 
feature and the onset is generally insidious. The shoulders 
and hips are often involved, there is no sharp pain, nor 
ulnar deviation. The general condition is poor but 
recurrences are rare. 

In the seventies we find acropolyarthritis attacking 
mainly the upper limbs. Slight deformities and cyanosed 
extremities are accompanied by a good general condition, 
a high erythrocyte sedimentation rate, and pronounced 
osteoporosis. 

As a rule the prognosis is good and therapy effective. 

Gold therapy is well tolerated and effective, as is intra- 
articular hydrocortisone acetate. Calcium, vitamins 
C and D, oestrogens, and androgens may also be tried. 
Prednisone is still under trial. 


Ankylosing Spondylitis—Two types are seen: 

(1) Slow progress and late appearance.—-Clinically it 
only becomes obvious in old age, but lesions may be 
detected much earlier by x ray. 

(2) Beginning in the fifties with incomplete sacro-iliac 
lesions and syndesmophytes covering osteophytes. The 
differential diagnosis should exclude chronic vertebral 
hyperostosis. Gold therapy is recommended. 


Rhizomelic Pseudo-Polyarthritis—This usually begins 
about the age of 50 and is commoner amongst females. 
After an acute phase, it progresses more slowly with 
involvement of both shoulders. No x-ray alterations 
are seen. The prognosis is favourable. 


After 50 years of age, the chronic inflammatory 
rheumatisms evolve slowly; their progress is limited and 
patients show a good response to treatment. 


(26) Salicylate Activity. By H. vAN CAUWENBERGE 
and J. RoskamM (Liége, Belgium). 

In 1951, several workers were led by their clinical and 
experimental investigations to conclude that salicylates 
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induce an hypothalami-hypophyso-adrenocortical hyper- 
activity. 

In animals, especially in the rat, ACTH and sodium 
salicylate administered at sufficiently high doses induce 
the same haematological, biochemical, and histological 
modifications. These two drugs increase the level of the 
free and total 17-hydroxycorticosteroids in the serum as 
well as reducing the steroids in the plasma. 

On the other hand, in man, the salicylates induce 
modifications similar to those occurring in a Cushing's 
syndrome, these changes being due to adrenocortical 
hyperactivity. They also cause a fall in the number of 
circulating eosinophils after the intake of 6 g., and (in 
patients who respond to the treatment) an increase in the 
free and total serum 17-hydroxycorticosteroids and the 
urinary 17-hydroxy- and reducing steroids. 

This suggests that salicylates stimulate the hypophyso- 
adreno-cortical axis. These drugs may have other 
specific pharmacodynamic activities on the peripheral 
tissues, which we have investigated in various experi- 
ments. 


BOOK 


Patologia rara delle articolazioni. By Claudio Cervini 
and Cesare Longo. 1957. Pp. 297, 28 figs. Edizioni 
Medichi e Scientifichi, Rome. (L. 3,500; $6; 42s.) 
This volume is a product of the Rome School of 

Rheumatology. The authors have included as many rare 

affections of joints as possible but, as a definition of 

rarity under the circumstances would tax even the 
resources of a Parkes-Weber, it is not surprising to find, 
for instance, that over forty pages have been devoted to 
psoriatic arthritis. Print and paper are of excellent 
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Psychogenic Rheumatism, its Incidence, Prac: caj 
Importance, and Differentiation from Rheumatoid Arth itis 
and Fibrositis. By P. S. HENcH (Rochester, M in. 
U.S.A.). 


Differential Diagnosis between Rheumatoid Arth tis 
and Ankylosing Spondylitis. By J. FORESTIER (Aix es. 
Bains, France). 


Chronic Inflammatory Rheumatism following Rheum tic 
Fever. By J. GRABER-DUVERNAY (Aix-les-Bains, Fra: -e). 


Surgical Intervention in Arthritis. By S. Frit rc 


(Stockholm, Sweden). 


Osteoporosis and Fractures complicating Ste oid 
Therapy for Rheumatoid Arthritis. By EDwarp F. 
ROSENBERG (Chicago, Ill., U.S.A.). 


REVIEW 


quality and the task of the reader has been eased by the 
provision of a table of contents, a list of authors, and 
an extensive international bibliography at the end of 
each chapter. Very thoughtfully, too, the publishers 
have supplied a plastic dust-cover which is both trans- 
parent and substantial—an innovation which should be 
more generally copied. 

This volume can only have a limited appeal, thoug!h the 
references provided open interesting vistas for research 
workers. DAVID PREISK#L. 
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HEBERDEN SOCIETY 


he Heberden Round, held at the Rheumatic 
Ur: t, Northern General Hospital, Edinburgh, on 
M: v 16, 1957, was conducted by Dr. J. J. R. Duthie. 
Te cases were demonstrated to illustrate the 
ha. natological aspects of rheumatic diseases, and 
the following papers were given: 


)}'easurement of Red Cell Survival in Rheumatoid 
Art ritis by means of Radioactive Chromium. By 
J, | 1CHMOND. 

Previous suggestions that there is a haemolytic process 
in r eumatoid arthritis have been based, with one excep- 
tion. on studies of the survival of red cells from normal 
sub:ccts and from rheumatoid donors. 

The survival of the patients’ own erythrocytes, using 
chromium-51 as a red cell label, has been measured in ten 
cases of rheumatoid arthritis. In six of these cases the sur- 
vival of erythrocytes from healthy individuals was also 
estimated. A slight but highly significant reduction in 
the life span of the patients’ red cells was demonstrated. 
The rate of disappearance of normal red cells from the 
patients’ circulation was even more rapid. 

Signs of excessive blood destruction, red cell defects, 
and of red cell antibodies are consistently absent in 
rheumatoid arthritis. Evidence has, however, been 
obtained that a mild haemolytic process of extracorpus- 
cular type may contribute to the anaemia associated 
with this disease. 


Possible Significance of the Sensitized Sheep Cell Test 
in Rheumatoid Arthritis. By Dr. J. J. R. DUTHIE. 

In 241 patients with rheumatoid arthritis, who have 
been followed for approximately 6 years since their 
discharge from hospital, the results of sensitized sheep 
cell test have been correlated with changes in functional 
capacity, disease activity, haemoglobin level, and 
erythrocyte sedimentation rate between admission to 
hospital and the most recent assessment of these patients. 
The progress of patients in whom the result of the test 
was negative has been more favourable in respect of 
each of the four variables assessed than in the group 
givine a positive result. This conclusion has been con- 
firme: in a more striking manner by a similar analysis 
of the results in 78 patients admitted to hospital within 
| year of the onset of their symptoms. It would appear 
that 1 1e¢ prognosis in patients with rheumatoid arthritis 
in wh »m the sensitized sheep cell test is positive is graver 
than ¢ is in patients giving a negative result. These 


obser ations suggest that isolation, identification and 
locati n of the source of the rheumatoid factor may 


Provice vital clues to the pathogenesis of rheumatoid 
diseas 
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Further Studies of the Nature of the Agglutinating 
Factor in Rheumatoid Arthritis. By W.R.M. ALEXAN- 
DER, S. C. MILAZzo, and L. M. H. Roy. 

The rheumatoid agglutinating factor has been purified 
by elution from sensitized sheep erythrocytes and sen- 
sitized streptococci agglutinated by active rheumatoid 
sera. 

The agglutinating activity of the eluates has been shown 
to be directly related to the content of protein and eluates 
have possessed 250-1,000 times the activity of whole 
serum relative to content of protein. Carbohydrate has 
been present in all active eluates, but no quantitative 
relationship with activity has been found. 

Antisera prepared against the eluates have been 
serologically indistinguishable from anti-human globulin 
sera in their reaction as precipitins, ““Coombs’ sera’ and 
inhibitors of the sensitized sheep cell agglutination test. 

It is postulated that the rheumatoid agglutinating 
factor, despite its specific agglutinating properties, is 
antigenically indistinguishable from normal human 
globulin. 


Effect of Prolonged Administration of Hydralazine in 
Dogs. By D. L. GARDNER. 

Hydralazine (1-Hydrazinophthalazine) is a potent 
hypotensive drug. When it is given in large doses to 
patients with hypertension, undesirable side-effects, 
including anaemia, fever, splenomegaly, and arthritis, 
occasionally develop, and later L.E. cells may sometimes 
be found in preparations made with the affected patients’ 
serum. 

The present communication describes an experiment 
in which large amounts of hydralazine, concealed in 
gelatine capsules, were fed to normal dogs. Loss of 
weight, illness, anaemia, and plasma protein changes 
resulted. After 9 weeks, preparations of dog serum 
and human leucocytes were found to contain cells in 
some ways resembling the L.E. cell. At death, 26 weeks 
after treatment began, no histological evidence of dissemi- 
nated lupus erythematosus was found, but the livers of 
three animals contained zones of multifocal necrosis. 

It is concluded that there may be some relationship 
between liver damage and the development of the L.E. 
cell phenomenon, but that the illness caused in dogs by 
hydralazine bears no obvious relationship to spontaneous 
human disseminated lupus erythematosus. 


Capillary Resistance and Environmental Temperature. 
By J. L. Porter. 

Capillary resistance measured repeatedly in individuals 
may vary considerably between tests on successive days. 

In this paper, evidence is presented which suggests 
that a substantial part of this variation may be related to 
fluctuation of the environmental temperature. 
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In normal subjects resistance tends to increase as the 
temperature rises, and vice versa. In patients with 
rheumatoid arthritis the relationship is inverse, in that 
resistance tends to diminish in response to rises in tem- 
perature. This “abnormality’’ may be corrected by 
administration of cortisone or its analogues. 

The possible implication of these findings are discussed 
briefly. 


Rheumatic Manifestations of the Marfan Syndrome. 
By R. J. G. SINCLAIR. 

Marfan’s original description was of a musculo- 
skeletal disorder of unknown aetiology, producing 
symmetrical elongation of the extremities. Later 
authors drew attention to associated ocular and cardio- 
vascular changes, emphasizing the familial tendency. 
The triad of abnormalities is now easily recognized, but 
border-line cases may remain undiagnosed and can only 
be characterized by a significant family history. In the 
present survey of eighteen affected families, forty mem- 
bers showed various degrees of arachnodactyly with 
other skeletal abnormalities: dolichocephaly; Lucken- 
schadel skull markings; deformed sella turcica; prog- 
nathus; high arched palate; unusual displacements of 
the vertebral column and femoral heads; spina bifida in 
the cervical and lumbar regions; chest deformities; 


winged scapulae; high patellae; sclerosis of the sac « 
iliac joints. Eighteen (45 per cent.) had eye defe 
bilateral subluxation of the lenses; iridodenesis; nys) g- 
mus; myopia. Seven (17-5 per cent.) had cardio. 
cular abnormalities: septalatrial defect; pulmonary 
abdominal aortic aneurysm; exo-cardial murm 
complete heart block. Twenty (50 per cent.) gay 
definite history of joint pains with or without effusi: 
This group is described in greater detail. Only 
patient had been recognized as a case of Marf 
syndrome. The remainder were either undiagnose< 
were considered to be suffering from rheumatoid : 
ritis; ankylosing spondylitis; prolapsed interverte +; 
disk; sciatica; fibrositis; joint tuberculosis; m t: 
tarsalgia; “‘growing pains”; or psychoneurosis. 

(25 per cent.) had unexplained elevation of the eryt! r 
cyte sedimentation rate, but none had a positive s! 2ep 
cell agglutination test. No pathology other than hat 
associated with the Marfan syndrome could be detec ed. 
The genetic data acquired supports McKusick’s \ ew 
that a single mutant gene is responsible for all asp cts 
of this complex syndrome, possibly a basic biochem cal 
defect of connective tissue. Modified forms of the Mar {an 
syndrome are more common than appreciated and | veir 
early recognition may explain puzzling atypical rheum.\tic 
signs and symptoms. 


CANADIAN RHEUMATISM ASSOCIATION 


La SociETE CANADIENNE DE RHUMATOLOGIE 


The Annual Meeting of the Canadian Rheumatism 
Association (La Société Canadienne de Rhumatologie) 
was held in Toronto, Ontario, on June 25, 1957, in con- 
junction with the Ninth International Congress on 
Rheumatic Diseases, to which it was official host from 
June 23 to 28, 1957. No separate scientific session was 
held. 

Appreciation was expressed for the excellent scientific 
papers and exhibits presented at the Congress and for the 
excellent organization of Dr. D. C. Graham, Mr. Edward 
Dunlop, and other members of the Congress Com- 
mittee. The assistance of the Canadian Arthritis and 
Rheumatism Society in sponsoring the Congress was in- 
valuable. 


The following executive was elected for 1957-1958: 


President: Dr. F. William Hurlburt, 3195 Granville 
Street, Vancouver 9, B.C. 

Past President: Dr. A. A. Fletcher, Medical Arts 
Building, Toronto, Ontario. 

First Vice-President: Dr. J. F. L. Woodbury, 324 Spring 
Garden Road, Halifax, Nova Scotia. 

Second Vice-President: Dr. J. B. Frain, Winnipeg 
Clinic, Winnipeg 1, Manitoba. 

Secretary: Dr. de Guise Vaillancourt, Hétel-Dicu de 
Montreal, Montreal 18, P.Q. 

Treasurer: Dr. John R. Martin, 1414 Drum nond 
Street, Montreal, P.Q. 

Representatives of Council: Dr. M. A. Ogryzlo (To: onto) 

Dr. J. A. Biais (Montr: 1/). 
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ABSTRACTS 


This section of the ANNALS is published in collaboration with the two abstracting Journals, 
3STRACTS OF WORLD MEDICINE, and OPHTHALMIC LITERATURE, published by the British Medical 


sociation. 


The abstracts selected for this Journal are divided into the following sections: Acute Rheumatism; 
( wronic Articular Rheumatism (Rheumatoid Arthritis, Osteo-Arthritis, Spondylitis, Miscellaneous); 
sk Syndrome; Gout; Pararheumatic (Collagen) Diseases; Non-Articular Rheumatism; General 


I thology; ACTH, Cortisone, and other Steroids; Other General Subjects. 


At the end of each section 


is a list of titles of articles noted but not abstracted. Not all sections may be represented in any one issue. 
The section ‘ACTH, Cortisone, and other Steroids’ includes abstracts and titles of articles 


d 


Acute Rheumatism 


Treatment of Rheumatic Carditis with ACTH and its 
Effects on the Blood Content of Proteins, Hormones, and 
Hyaluronidase. (Jleuwenue AKTT GOoupubix c kKapaua- 
jb HOH COpMOH peBMaTH3Ma MH H3MeHEHHA TOM 3TOM 
coilep>KaHua GesIKOB rOpMOHOB HM rHaslypOHHya3sbI B 
KpOBH.) PERCHIKOVA, G. E. (1956). Probl. Endokr. 
Gormonoter., 2, 20, No. 6. 3 figs, 4 refs. 

During the past 3 years sixty patients suffering from 
cardiac rheumatism have been treated with ACTH 
(corticotrophin) at the Institute of Therapeutics (Academy 
of Medical Sciences), Moscow. In twenty cases there 
was no established cardiac lesion, the majority of these 
patients undergoing their first attack of rheumatism. 
The other forty patients had an established valvular 
lesion, which in some cases was causing circulatory dis- 
turbances. All had a recurrence of the rheumatism. In 
addition to routine investigations the blood histamine and 
hyaluronidase levels, the serum protein pattern, and the 
blood and urinary levels of steroid hormones were esti- 
mated before, during, and after treatment. ACTH was 
given on the second or third day after admission for a 
period of 4 to 6 weeks in an initial dose of 60 mg. per 
24 hrs, which was gradually decreased to 10 mg. per 
24hrs. The total dose ranged from 700 to 1,000 mg. 

Patients in their first attack of rheumatic fever 
responded to the treatment rapidly and satisfactorily, and 
no toxic effects were seen. During the period of follow- 
up (1 to 3 years) only one patient developed a permanent 
cardiac lesion (mitral incompetence), while the rheu- 
matism recurred in two cases. Patients with established 
theumatic lesions did considerably less well, however, a 
satisfactory result being obtained in only 22, no improve- 
ment being noted in eighteen. Toxic reactions, par- 
ticularly oedema, were frequent, and there was recurrence 
of the rheumatism in eight cases during the period of 
observation. The hyaluronidase and histamine content 
of the blood was raised in the majority of patients in the 
acute -tage, but tended to return to normal levels as the 
result .( ACTH administration, especially in patients who 
impre ‘ed clinically. ACTH therapy also caused a fall 
in the serum y- and &,-globulin levels when these were 
origin ily raised. In all the patients investigated the 


iling with research into the scope and modus operandi of steroid therapy. 


administration of ACTH caused an increase in the blood 
and urinary levels of adrenocortical steroids. 

In comparing the results of ACTH therapy with those 
of the usual antirheumatic substances the author con- 
siders that ACTH is more rapid in action and more 
complete in effect, resulting in fewer recurrences, but 
it would appear to the author to be unsuitable for the 
treatment of patients with established rheumatic cardiac 
lesions. Marcel Malden. 


Changing Pattern of Rheumatic Heart Disease. The 
Experience in New York City Department of Health 
Cardiac Consultation Clinics, 1943 to 1953. KuUSKIN, 
L., and S1eGe, M. (1956). J. Pediat., 49, 574. 3 figs, 
22 refs. 

An analysis is presented of the diagnoses reached in 
65,044 examinations of children at the New York 
Cardiac Consultation Service Clinics during the period 
1943 to 1953 inclusive, the object being to determine 
whether there had been a change in the relative incidence 
of organic heart disease following rheumatic fever. 
Some 80 per cent. were first examinations, but the per- 
centage of re-examinations rose from an average of 14 
during the first half of the period of 26 during the second. 
The cases seen in the clinics each year were divided into 
three broad diagnostic groups—non-cardiac, possible 
heart disease, and organic or potential heart disease. 
There was a sharp rise in the percentage of non-cardiac 
cases from 1951 onwards, which is considered to be due 
partly to the increase in the number of re-examinations 
and partly to a change in the type of case referred. 

Patients with “‘organic or potential heart disease” 
were again divided into four sub-groups as follows: 

(1) Rheumatic heart disease—history of rheumatic 
fever with positive heart signs; 

(2) Potential heart disease—history of rheumatic 
fever but no signs of heart disease; 

(3) Unknown heart disease—organic heart disease 
of rheumatic type without a history of rheumatic 
fever; 

(4) Congenital heart disease. 


In 1943 60 per cent. of the children with a history of 
rheumatic fever had detectable heart disease when 
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examined. This percentage steadily fell to about 30 in 
1948, and has remained at the lower level ever since. 
The authors point out that this decrease in rheumatic 
heart disease is in keeping with the findings of other 
investigators. They also note that 86 per cent. of the 
patients with a history of rheumatic fever were referred 
to the clinics after the first attack. The incidence of 
organic heart disease was about 35 per cent. higher in 
those with a history of more than one attack of rheumatic 
fever than in those who had had only one known attack. 
E. H. Johnson. 


Discrepancies in the Erythrocyte Sedimentation Test in 
Rheumatic Fever. ALEXANDER, W. D., and ANDREWS, 
M. M. (1957). Lancet, 1, 240. 4 refs. 

The authors have studied the reproducibility of the 
erythrocyte sedimentation rate (E.S.R.) in sixty patients 
with rheumatic fever, the E.S.R. being determined by 
two methods simultaneously, each in duplicate—that of 
Westergren and a similar method in which heparinized 
blood was used instead of citrated blood. Blood for all 
tests was collected at one venepuncture, and the tubes 
were set up within an hour under identical conditions. 
The E.S.R. was read at the end of an hour. The packed 
cell volume and the plasma fibrinogen level were deter- 
mined on the heparinized blood samples. 

No abnormality of the sedimentation process itself 
was noted. Discrepancies between a pair of tubes were 
common with both methods, especially at the initial 
blood examination—that is, before treatment—in cases 
of acute rheumatic fever. The average arithmetical 


difference between the readings of duplicate tubes con- 
taining heparinized blood was 7-8 mm. and of tubes con- 
taining citrated blood 1-3 mm. With clinical improve- 


ment and a fall in the plasma fibrinogen level discrepan- 
cies became smaller and less numerous. Discrepancies 
of more than 20 mm. were noted in thirteen instances 
with heparinized blood and in one instance with citrated 
blood. The authors conclude that in following the 
course of rheumatic fever the E.S.R. with heparinized 
blood may be seriously misleading. David Friedberg. 


Group-A Beta-Hemolytic Streptococci in Relation to 
Rheumatic Fever. Study of School Children in Miami, 
Fla. SaAsLaw, M. S., and STREITFELD, M. M. (1956). 
A.M.A. J. Dis. Child., 92, 550. 2 figs, 16 refs. 
Previous investigations have shown that in the U.S.A. 

the incidence of rheumatic heart disease in children is 

directly correlated with latitude, ranging from three cases 
per 1,000 children at 25 degrees N. (Florida) to 45 per 

1,000 at 45 degrees N. (Wyoming). At the National 

Children’s Cardiac Hospital (University of Miami School 

of Medicine), Florida, the authors have investigated the 

characteristics of B-haemolytic (Group A) streptococcal 
infections in the school children of Miami in an attempt 
to explain the low incidence of rheumatic fever in the 

South. A total of 6,400 cultures were prepared from 

throat swabs monthly for 24 years from 740 children 

aged 6 to 9, and cultures for Group-A streptococci from 
single swabs from another 1,200 children. 

The over-all monthly incidence of positive cultures 
was 11-2 per cent., and 25 to 40 per cent. of the children 
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harboured Group-A streptococci at least once di 
any one school year (8 months). The distributio: 
streptococcal types was similar to that in other repc 
studies. Antistreptolysin O (A.S.O.) titres were d 
mined on 1,400 blood samples from the children. Hi 
titres were found in children whose throats had yie 
Group-A streptococci than in those with negative res 
In serial A.S.O. titre determinations a significant rise 
or more tubes) was found in 50-7 per cent. of those 
positive cultures. Only 8-6 per cent. of bacteriologi 
negative children showed a significant rise in A 
titre. 

From these results it is concluded that about 4( 
cent. of children in this age group in Miami har 
Group-A streptococci in the throat at some time di 
each school year, and that half of these, that is, 1 
showing a rise in A.S.O. titre, must be regarded as ¢ ise 
of true streptococcal infection of the upper respira « 
tract. On the basis of the postulate commonly acce 
in the U.S.A. that 3 per cent. of untreated Grovp- 
infections proceed to rheumatic fever, the administr: | 
area in Florida studied should have yielded 212 cas 
rheumatic fever among the 35,350 school children ai ; 
in the relevant period. In fact no cases occurred ir 
area and only 73 in the whole State. The authors disc 
the definition of streptococcal infection, and deduc: 
importance of climatic and environmental factors i: 
aetiology of rheumatic fever. E. J. Holborow. 


Effect of Prolonged Steroid Therapy for Rheumatic | ever 
on the Exchangeable Potassium Content and Body 
Weight. Arikawa, J. K. (1957). Circulation (N_Y.), 
15, 225. 1 fig., 9 refs. 

The results are reported of an investigation carried out 
at the University of Colorado, Denver, into the changes in 
body weight and exchangeable potassium ion content in 
thirteen children aged 5 to 15 years with acute rheumatic 
fever who were receiving large doses of cortisone or 
corticotrophin (ACTH) (5-5 to 9-4 mg. per kg. body 
weight daily). The duration of treatment ranged from 
57 to 124 days. All the patients were having a regular 
hospital diet with supplementary food on demand, and 
received in addition 2 to 3 g. potassium chloride or 
citrate daily. In eight of the patients clinical signs of 
hyperadrenalism developed. There was an increise in 
body weight of at least 10 per cent. in twelve patien’s, the 
gain being more than 20 per cent. of seven of them. In 
spite of some variability, the general tendency was (or the 
gain in weight to be progressive. After intra enous 
injection of a solution containing 1-5 wc. radicactive 
potassium (**K) per kg. body weight the **K content 
of all specimens of urine voided during the fo! owing 
20 hours was measured. The data thus obtaine were 
used to calculate the exchangeable potassium ion « »ntent 
per kg. body weight. This value fell consistent! in all 
cases, with signs of hyperadrenalism of at least © mE«. 
per kg. body weight. There was, however, no co: sistent 
pattern in the value for total body potassium, a! 1ough 
the serum potassium concentration was within ormal 
limits in all cases and the serum sodium leve in all 
except two. 
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rom these results the author suggests that the in- 
cre.se in body weight cannot be accounted for by 
so. um and water retention or by increase in muscle 
co: ‘ent, and that it may be due in part to a rise in the 
to. | fat content of the body. H. F. Reichenfeld. 


unologic Reactivity in Rheumatic Fever. Response 
Agglutinins and Incomplete Antibodies to a Single 
itigenic Impulse in Ten-year-old Children. [In 
iglish.] PADovcovA, H., REJHOLEC, V., SUDA, F., and 
AGNER, V. (1956). Ann. paediat. (Basel), 187, 351. 
igs, 4 refs. 

. study is reported of the immunological response to 
sut utaneous injection of Brucella antigen in fifty healthy 
chi.{ren and 42 who were convalescent from, or had 
hea ed, rheumatic fever, the average age of the children 
in both groups being 10 years. The methods were similar 
to 110se used in a previous investigation in adolescents 
(W.2zner and Rejholec, Ann. rheum. Dis., 1955, 14, 243). 
Specimens of serum from both groups were studied at 
7 arid 14 days for the titre of Brucella agglutinin and in- 
incomplete antibody. Inthe rheumatic group there was a 
significantly greater response in incomplete antibody 
titre by the seventh day and in agglutinin by the fourteenth 
day than in the controls. Within the rheumatic group 
there did not appear to be any correlation between the 
immunological response and the severity of the cardiac 
lesions. The authors consider that the higher anti- 
streptococcal antibody level normally seen in rheumatic 
patients need “not necessarily be explained as a con- 
sequence of multiple exposure to the infectious agent’’. 
They refer to the finding of Kuhns and McCarty (J. clin. 
Invest., 1943, 33, 759) that there was no difference 
between rheumatic patients and healthy subjects in the 
response to diphtheria toxin, but they note that their own 
tests were performed after primary inoculation of the 
antigen. E. G. L. Bywaters. 


In 


Comparison of Oral and Intramuscular Benzathine Peni- 
cillin G for the Prevention of Streptococcal Infections 
and Recurrences of Rheumatic Fever. MARKOWITZ, M., 
FerRENCZ, C., and Bonet, A. (1957). Pediatrics, 
19,201. 18 refs. 

The incidence of recurrences of acute rheumatism and 
streptococcal infections in fifty rheumatic children 
receiving 200,000 units benzathine benzylpenicillin daily 
by mouth was compared with that in 56 similar children 
receiving 1,200,000 units benzathine benzylpenicillin 
every 4 weeks by intramuscular injection. There were 
no recurrences in the latter group, but three children in 
the f »rmer group who did not take the tablets regularly 
exper enced a recurrence of rheumatic fever. There was 
no d: ference between the two groups in the incidence of 
strep. »coccal infections as shown by a rise in the anti- 
strep olysin-O titre. An allergic reaction to penicillin 
was bserved in only one of the patients receiving the 
antib otic by mouth in contrast to four in the group 
giver. intramuscular injections; in addition, in twelve 
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other patients in the latter group the injections had to be 
discontinued because of pain or emotional disturbances. 
Winston Turner. 


Rheumatic Fever. Its Diagnosis, Prevention, and Control. 
NELSON, W. E., and WELLS, R. E. (1957). Penn. med. 
J., 60, 478. 4 refs. 


Treatment of Rheumatic Fever. (De Behandeling van 
Acuut Reuma.) TippeNs, H. A. W. M. (1957). 
Maandschr. Kindergeneesk., 25, 73. 6 figs, 16 refs. 


Rheumatic Fever Prophylaxis. 
J. Mich. med. Soc., 56, 339. 


FisHER, R. E. (1957) 


Streptococcal Aetiology of Rheumatic Fever. (Con- 
sideratii asupra etiologiei streptococice a bolii reuma- 
tismale.) KAHAN, A. (1956). Med. interna (Bucuresti), 
4, 1131. 


Antistreptococcal Prophylaxis of Rheumatic Fever. 
(Prophylaxie antistreptococcique du rhumatisme articu- 
laire aigu.) Coste, F., and CHEVALLIER, J. (1957). 
Presse méd., 65, 619. 25 refs. 


Significance of Streptococci in Scarlatina and Rheumatic 
Fever. (Die Bedeutung der Streptokokken fiir den 
Scharlach und das rheumatische Fieber.) KUster, F. 
(1957). Dtsch. med. J., 8, 115. 24 refs. 


Importance of the Antistreptolysin Titre in the Diagnosis 
of Rheumatic Fever. (Importanza del tasso anti- 
streptolisinico nella diagnosi della malattia reumatica.) 


BERTONI, L., and CAZZAROLLI, N. (1957). Policlinico, 
Sez. prat., 64, 512. 
Rheumatic Fever and Sodium Gentisate. (Enfermedad 


de Bouillaud y Gentisato de sodio.) Saracn, J. (1957). 
Rev. argent. Reum., 21, 343. 


Rheumatic Fever. Public Health Aspects in Missouri. 
GOLDRING, D., and Rice, C. E. (1957). Missouri Med., 
54, 429. 4 figs, 4 refs. 


Rheumatic Fever. A Proposed Program for the City 
of Saint Louis. Smitu. J. E., and Wartt, P. (1957). 
Missouri Med., 54, 433. 18 refs. 


Treatment of Rheumatic Fever in the Post-acute Phase 
in Children. (Note sur le traitement des rhumatismes 
articulaires aigus a la phase post-aigué, chez |’enfant. 
GRAUWELS, —. (1957). Scalpel (Brux.), 110, 359. 


Clinical Aspects and Evolution of Rheumatic Fever in 
Children in a Mediterranean Climate. (Aspects cliniques 
et évolutifs de la maladie de Bouillaud chez |’enfant 
en climat méditerranéen.) IMBERT, P., and BAGNERES, 

H. (1957). J. Méd. Lyon, 38, 375. 41 refs. 
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Rheumatic Carditis in Late Adult Life. Caputi, A. (1957). 
R.I. med. J., 40, 160 and 165. 6 refs. 


Rheumatic Fever Survey Follow-Up Study. ROSENFIELD, 
A. B., and ErLanson, A. C. (1957). Minn. Med., 
40, 102 and 108. 2 refs. 


Serologic Alterations in Rheumatic Fever. Lewis, H. A. 
(1957). Med. Ann. Distr. Columbia, 26,125. 15 refs. 


Chronic Articular Rheumatism 
(Rheumatoid Arthritis) 


Rheumatoid Arthritis with Chronic Leg Ulceration. 
ALLISON, J. H., and Bettey, F. R. (1957). Lancet, 
1, 288. 2 refs. 

Unusually chronic ulceration of the leg associated 
with rheumatoid arthritis was seen in six patients (three 
males and three females) at the Middlesex Hospital, 
London, the duration of the rheumatoid arthritis varying 
from 6 to 20 years. All the patients had had at least 
one course of gold injections and some had received 
phenylbutazone as well. There was a history of der- 
matitis following gold therapy in four cases. Sub- 
cutaneous nodules were noted at some stage of the disease 
in all cases. The ulcers were single or multiple, indolent, 
always on the lower limbs, and frequently about the 
ankle-joints. There was a history of painful induration 
which in the course of a week or two broke down to give 
a punched-out ulcer. There was no evidence of venous 
stasis in the affected legs. Histologically, the margin of 
the ulcer was formed by vascular granulation tissue, and 
there were necrotic bands of tissue in the base; occa- 
sionally giant cells were seen. The ulcers were very slow 
to heal even with rest in bed. Skin grafting was tried 
and failed in three cases, while in three recovery followed 
steroid therapy. L.E. cells were present in the peripheral 
blood in four cases. 

Discussing the significance of these findings the authors 
express the view that the ulcers are manifestations of 
disseminated lupus erythematosus, which is closely 
related to rheumatoid arthritis. William Hughes. 


Metabolic Effects of Prednisone in Patients with Rheu- 
matoid Arthritis. [In English.] Gyorup, S., KILLMANN, 
S. A., and THAYSEN, J. H. (1956). Acta rheum. scand., 
2, 223. 7 figs, 14 refs. 

The introduction of a new steroid in the treatment of a 
collagen disease calls for investigation of its metabolic 
effects as well as its anti-inflammatory action. This 
report on the metabolic effects of prednisone (“‘meti- 
corten”—Schering) in rheumatoid arthritis is from the 
Univeristy Hospital of Copenhagen. Three female 
patients with chronic rheumatoid arthritis were studied 
in the metabolic ward of the hospital over periods of 
48, 72, and 64 days respectively. 

In all three patients a reduction in the urinary excretion 
of 17-ketosteroids followed administration of prednisone, 
indicating that, like cortisone, prednisone represses 
adrenal cortical function. 





In all three patients nitrogen balance became negat . 
If the diet is kept constant, nitrogen balance is restc ed 
after loss of a certain fraction of tissue proteins. Ii an 
ad lib. diet is allowed, negative nitrogen balance is ss 
pronounced, and increased protein intake soon res |ts 
in retention of tissue proteins. The transitory nega ve 
nitrogen balance sets no limitation to the clinical us. of 
prednisone, if renal function is unimpaired. 

Administration of prednisone was found to be a 5o- 
ciated with excretion of sodium and retention of po s- 
sium, without any alteration in the concentration of ‘he 
two ions inthe serum. Most other reports conclude at 
prednisone has no effect on sodium and potas: im 
metabolism. The degree of sodium excretion in he 
authors’ experiments suggests a primary effect of p ed- 
nisone on sodium metabolism, and not merely a re ult 
of regression of intra- and peri-articular oedema. 

Electrophoretic analyses and estimations of se: um 
proteins were made at regular intervals. Before trvat- 
ment, total serum protein was normal, but showed altcra- 
tion in the albumin/globulin ratio due to excess of « and 
y globulins. During administration of prednisone 
a and y globulins were reduced, and albumin concen- 
trations rose towards normal limits. These changes were 
associated with a fall in the erythrocyte sedimentation 
rate. Kenneth Ston 


Role of the Mesenchymal Hormones of the Anterior 
Pituitary in Rheumatoid Arthritis. [In English] 
KALELIOMAKI, J. L., and HOLOpPAINEN, T. E. (1956). 
Acta rheum. scand., 2, 213. 48 refs. 

The authors, working at the Medical Clinic of the 
University of Turku, Finland, have tried to determine 
the prevalence of the “‘thyrohypophyseal” syndrome in 
rheumatoid arthritis; and to see if administration of 
either somatotropin, or the thyrotropic hormone, has 
any effect on rheumatoid arthritic symptoms. 

Somatotropin is the growth hormone secreted by the 
eosinophil cells of the anterior pituitary. It has been 
found that in rats after thyroidectomy it can produce 
peri-arteritis nodosa and arthritis; and in intact guinea 
pigs degenerative cartilage changes. 

The thyrotropic hormone is secreted, with ACTH and 
gonadotropin, by the basophil cells of the anicrior 
pituitary. In the absence of thyroid hormone it causes 
a characteristic accumulation of an acid mucopoly- 
saccharide in connective tissue. 

The “‘thyrohypophyseal syndrome” names a sync rome 
caused by over-production of thyrotropic hormone: 
oedema of the lids, puffiness round the eyes, oblite: tion 
of the upper fronto-palpebral sulcus, malignant ¢ oph- 


thalmos, facial and temporal oedema, loc ized 
myxoedema. 

This syndrome has been found in 44 per cent.  ° !48 
patients suffering from rheumatoid arthritis. § milar 


signs were found in 10 per cent. of a control se es of 
one hundred patients. 
Neither somatotropin nor thyrotropin was fo 1d to 
have any effect on the symptoms of rheumatoid a’ ‘ritis. 
Kenneth S: ne. 











R 


al 





i10on 


erior 
lish.] 
956). 


r the 
mine 
ne in 
n of 
_ has 


y the 
been 
rduce 
uinea 


i and 
terior 
LUSeS 
poly- 


ome 
yne: 
ition 
oph- 
lized 


* 148 
nilar 
a5 of 


d to 
ritis. 


née, 











itionship of Alterations in Mineral and Nitrogen 
fetabolism to Disease Activity in a Patient with Rheu- 

, atoid Arthritis. [In English.] CLARK, W. S., BAUER, 

., APPLETON, J., and MANNING, E. (1956). Acta 

eum. scand., 2, 193. 9 figs, 27 refs. 

1ese studies from Boston, Mass, U.S.A., are designed 
to .-e if hormone-induced changes in mineral and nitro- 
ger metabolism in a patient with rheumatoid arthritis 
car be correlated with exacerbations or remissions of 
rhe matoid activity. Balance studies were performed 
on one male patient with typical rheumatoid arthritis 
du: ag administration of cortisone, desoxycorticosterone, 
tes. sterone and corticotropin, singly and in various 
cor Dinations. The results are shown graphically for 
nit: gen, phosphorus, calcium, sodium, chloride, and 
pot. ssium. 
e main conclusions are: 
Rheumatoid activity could not be correlated with 
alteations in electrolyte, calcium, phosphorus, or 
nitrogen balance. 

2. Corticoid-induced remissions and the ensuing 
exacerbations were not related to gains and losses of 
intracellular or extracellular fluid as estimated from 
external balance data. 

3. Initial losses of potassium appeared in all but one 
experiment (testosterone+ cortisone) when treatment 
was associated with improvement. Similar losses, 
however, were nored during treatment periods not asso- 
ciated with improvement. 

4. The observations by Selye of the antagonistic 
effects of desoxycorticosterone and cortisone in relation 
to inflammatory processes could not be confirmed. 
Neither desoxycorticosterone nor testosterone had any 
effect on rheumatoid activity. The constant antirheuma- 
tic effects of cortisone were not modified by desoxy- 
corticosterone or testosterone. Kenneth Stone. 


Radiology of Structural Changes in the Hands in Patients 
with Rheumatoid Arthritis. (Radiologia de las altera- 
ciones estructurales observadas en las manos de los 
pacientes afectos de poliartritis crénica progresiva.) 
ScHNIR, M. (1957). Rev. argent. Reum., 21, 305. 


Investigations into Arteriai Klow in the Limbs in Rheuma- 
toid Arthritis. (Untersuchungen zum Verhalten der 
arteriellen Endstrombahn an den Gliedmassen bei 
Poiyarthritis rheumatica.) Metz, D., and REICHEL, G. 
(1957). Z. Rheumaforsch., 16, 42. 2 figs, 41 refs. 


Copper and the Secondary Anaemia associated with 
Rheumatoid Arthritis. [In English.] HErKINHEIMO, R. 
(1956). Acta rheum. scand., 2, 251. 


7 refs. 


Early Symptoms of Rheumatoid Arthritis. (Sympt6émes 
de début de la polyarthrite chronique évolutive.) 
Co're, F. (1957). Rev. méd. Suisse rom., 77, 22. 


Prolonged Treatment of Rheumatoid Arthritis with 
Prc inisone. Comparison with Cortisone Therapy and 
Cli: ical Considerations. (Il trattamento protratto con 
pre nisone della artrite reumatoide confronto con la 
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terapia cortisonica e considerazioni cliniche.) BONOMO, 


L. (1957). Reumatismo, 9, 47. 4 figs, 16 refs. 


Evaluation Method in Rheumatoid Arthritis. (Evaluerings- 
metodik vid rheumatoid arthrit.) FJELLSTRGM, K. E. 
(1957). Nord. Med., 57, 356. 3 figs, 10 refs. 


Clinical Observation on Prednisone in Rheumatoid 
Arthritis. (Klinische Beobachtungen mit Prednison 
bei primar chronischer Polyarthritis.) BAUMANN, 
A. W. (1956). Z. Rheumaforsch., 15, 115. 2 figs, 
1 ref. 


Treatment of Rheumatoid Arthritis with Prednisolone. 
(Tratamiento de la artritis reumatoide con predni- 
solona.) Losapa, M., and FRANCE, O. (1956). Rev. 
med. Chile, 84, 611. 2 figs, 18 refs. 


Pregnenolone in the Treatment of Rheumatic Arthritis. 
(La pregnenolona en al tratamiento de la artritis 
reumatoidea.) SCHAPOSNIK, F., and GUTIERREZ, A. 
(1956). Pren. méd. argent., 43, 3098. 2 figs, 5 refs. 


Present Position of Medical Therapy in Rheumatoid 
Arthritis. (Etat actuel de la thérapeutique médicale 
de la polyarthrite chronique évolutive.) MICHOTTE, 
L. J. (1957). Rev. Rhum., 24, 35. 


Aortitis with Aortic Valve Insufficiency in Rheumatoid 
Arthritis. VALAiTis, J., Pirz, C. G., and MOontT- 
GOMARY, M. M. (1957). A.M.A. Arch. Path., 63, 207. 
6 figs, 16 refs. 


Electrocardiographic Observations in Patients with 
Rheumatoid Arthritis under Prolonged Treatment with 
Prednisone. (Osservazioni elettrocardiografiche in 
malati di artrite reumatoide in cura prednisonica 
protratta.) DANEO, V. (1957). Reumatismo, 9, 89. 
Bibl. 


Rheumatoid Disease in the Presenile and Senile. (La 
malattia reumatoide nell’eta presenile e_ senile.) 
LUCHERINI, T. (1957). Minerva med. (Torino), 48, 649. 
15 figs, 12 refs. 


Changes in Serum Sulphhydryi and Serum Glycoprotein in 
Rheumatoid Arthritis during Treatment with Adreno- 
cortical Steroids. LARSEN, B., and BENT-HANSEN, K. 
(1957). Scand. J. clin. Lab. Invest., 9, 89. 2 figs, 
23 refs. 





Reaction of Rheumatoid Arthritic Sera with a Human 
Antibody Gamma Globulin. [In English.] GRrusp, R. 
(1957). Acta rheum. scand., 3, 55. 


Study of the Hereditary Disposition to Rheumatoid 
Arthritis. [In English.] SEppA, U. (1957). Acta rheum. 
scand., 3, 92. 35 refs. 
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Pancreatic Necrosis in a Case of Still’s Disease. 
MARCZYNSKA-ROBOWSKA, M. (1957). Lancet, 1, 815. 
10 refs. 


Physiotherapy in Rheumatoid Arthritis. (Traitement 
physiothérapie de la polyarthrite chronique évolutive.) 
Micuez, J., and Ortecart, P. E. (1957). Rev. Rhum., 
24,1. 9 refs. 


Polyarteritis Nodosa associated with Rheumatoid Arth- 
ritis. Report of a Case with Comments relative to the 
Concept of Rheumatoid Heart Disease. FisHer, E. R. 
(1957). Amer. J. clin. Path., 27,191. 7 figs, 36 refs. 


Splenectomy in Felty’s Syndrome. GeeER, W. A., and 
LaszLo, A. E. (1957). Conn. St. med. J., 21, 316. 
7 refs. 


Insulin Hypoglycaemia in the Treatment of Rheumatoid 
Arthritis and Bronchial Asthma. Clinical and Physio- 
pathological Studies. (L’ipoglicemia insulinica nella 
cura della poliartrite cronica primaria e dell’asma 
bronchiale. Rilievi clinica e fisiopatologici.) BELLONI, 
G., Maaaia, A., and Drupi, C. (1957). Clin. terap. 
(Roma), 12, 111. 43 refs. 


Pulmonary Hypertension in Rheumatoid Arthritis. Report 
of a Case with Intimal Sclerosis of the Pulmonary and 
Digital Arteries. GARDNER, D. L., Dutuie, J. J. R., 
MACLEOD, J., and ALLAN, W. S. A. (1957). Scot. 
med. J., 2, 183. 7 figs, 12 refs. 


Clinical Aspects and Treatment of Amyloidosis in a Case 
of Rheumatoid Arthritis. (Zur Klinik und Therapie 
der Amyloidose bei chronischer Polyarthritis.) GAmp, 


A. (1957). Schweiz. med. Wschr., 87,585. 30 refs. 
(Osteo-Arthritis) 
Relation of Symptoms to Osteo-Arthritis. Coss, S., 


MERCHANT, W. R., and RuBIN, T. (1957). J. chron. 

Dis., 5, 197. 7 figs, 12 refs. 

At the University of Pittsburgh the authors have 
studied a “stratified random sample” of the population 
in an attempt to determine the relation between the 
presence of x-ray evidence of osteo-arthritis and the 
occurrence of pain and other symptoms and signs of 
the disease. Of the 478 persons examined (constituting 
only 60 per cent. of the original sample), there was radio- 
logical evidence of osteo-arthritis of the hands and wrists 
in 115, and of the knees in 65. In all cases information 
was recorded regarding: 


(1) History of pain in the joint concerned; 

(2) Observed pain on movement; 

(3) Observed tenderness; 

(4) History of swelling; 

(5) Observed swelling; 

(6) Morning stiffness (which is regarded as a general- 
ized phenomenon even though the patient may point 
out an area where it is worst). 

Analysis of these data from several points of view 
gave results consistent with the hypothesis that morning 
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stiffness and x-ray signs of degenerative joint char 2s 
are quite independent. Proceeding from this assump 
the authors found that morning stiffness was more 
quently associated with pain than were x-ray chang: 
both sites, although the difference was less marked 
the knees than with the hands. When those sub 
with definite radiological evidence of degenerative 
disease were considered separately it was found th: 
the incidence of pain increased, so did that of mor ng 
stiffness both in the hands and in the knees. In ihe 
hands joint swelling did not occur in the absenc of 
morning stiffness, whereas this was not entirely tru: for 
the knees, in which in a few cases swelling was repc ied 
with no history of morning stiffness. When 1{ o5¢ 
persons who reported morning stiffness were studic — in 
more detail they appeared to have an earlier ons: of 
arthritic symptoms than those without morning stiff: ess, 
with involvement of a greater number of miscellan. ous 
peripheral joints, more joint swelling, and attacks of | ain 
of longer duration. Classification of this group acc »rd- 
ing to the American Rheumatism Association’s cri(cria 
for the diagnosis of rheumatoid arthritis showed ‘hat 
26 per cent. met the criteria for probable rheuma ‘oid 
arthritis and 41 per cent. for possible rheumatoid arth itis. 
The authors therefore consider that most of these patients 
with morning stiffness were suffering from rheumatoid 
arthritis, and that the degenerative joint changes 
in the radiograph were purely incidental. 
In summary, the survey demonstrated that 70 per ce 
of the subjects in whom osteo-arthritic changes 
revealed by x rays were asymptomatic, while the 
remainder could be divided into three groups: 
(1) Those who had obvious rheumatoid arthritis 
and incidental degenerative joint changes. 
(2) Those with no morning stiffness, a late onset 

of symptoms, and mild pain usually without swelling. 
(3) An intermediate group in whom morning 
stiffness was the predominant feature and in whom the 
possibility is that the symptoms were due at least in part 
to a rheumatoid component. B. M. Ansell. 


Age Factor and High Fat Diets in the Evolution of Osteo- 
Arthritis in Mice. SILBERBERG, M., and SILBERBERG 
R. (1957). J. Geront., 12,9. 3 figs, 7 refs. 
The object of this study from the Washington Univer- 

sity School of Medicine, St. Louis, was to inves'igate 

the role of age in the susceptibility of the articular 
cartilage to osteo-arthritis in mice fed on a high fa’ diet. 

The stock diet of Purina Laboratory Show o' 146 
male mice strain C 57. B.L. was enriched with 25 pe: cent 
lard for a 5-month period, 49 receiving this from |-5 

months of age, 51 from 6-11 months, and 46 from | 2-17 

months, and the animals were then killed at ap roxi- 

mately 18 or 24 months. The knee joints were re’ \oved 
whole, fixed, and decalcified, and then examined isto- 
logically. The findings were compared with ‘hose 
obtained previously on stock-fed animals and a imals 
fed the same high fat diet commenced at 1, 6 or 12 onths 
and continuing to death. 

The over-all effect was a temporary weight i 
particularly in the younger mice, and no inte! 
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wit normal life-span. In comparison with the stock-fed 
mic . there was a marked increase in rate of appearance 
and incidence of osteo-arthritic change in the animals 
rece /ing a high fat diet from 1-5 months, while in the 
oth - two groups there was a very slight increase in total 
inci ence. Whencompared with those animals who were 
mai tained on a high fat diet throughout life, the over-all 
inci 2nce and severity, together with rate of progression, 
was -onsidered greater in those receiving the continuous 
die: -han in those who had it only for a short period. 
It v 1s concluded that limited feeding of a high fat diet 
hac 1 less injurious effect, particularly in older animals, 
anc it was suggested that the decreased susceptibility 
in ‘ ¢ older joints might be related to a decreased sus- 
cep oility to growth-promoting stimuli. 
B. H. Ansell. 


Art! otic Cartilage under the Electron Microscope. 
(--cthrotische Knorpel unter dem Elektronenmikro- 
shop.) CEcCHI, E., and BisoGNo, E. M. (1957). 
Z. Rheumaforsch., 16, 12. 5 figs, 13 refs. 

Tis paper from the Rheumatological Institute of the 
University of Rome describes the use of the electron 
microscope in the study of collagen from articular 
cartilages in osteo-arthritis. Isolated collagen fibres 
were prepared by the technique of Monteleoni and Boni 
(no details given). Preparations from three examples 
of osteo-arthritic cartilage were compared with non- 
arthritic specimens from old individuals. No abnor- 
malities were found, either in the general appearance of 
the collagen fibres or the periodicity of their cross- 
striation. N. A. Nixon. 


Nature of Osteo-Arthritis. [In English.] STECcHER, R. M. 
(1957). Acta rheum. scand., 3,9. 14 refs. 


Results of Radiotherapy in Osteo-Arthritis of the Hip. 
Mur ey, A. H. G. (1957). Lancet, 1, 818. 8 refs. 


(Spondylitis) 


Radiotherapy of the Rheumatic Diseases. Results of 

X-Ray Treatment of Ankylosing Spondylitis. MORRISON, 

R. (1957). J. Fac. Radiol. (Lond.), 8, 187. 1 fig., 

14 refs. 

The results of the treatment of ankylosing spondylitis 
by x rays are discussed and the published results are 
reviewed. The objective findings after treatment are 
compared with the improvement in symptoms reported 
by the patients. A follow-up report is given on 122 
patients treated more than 3 years previously. In 25 per 
cent. of the patients, the diseas¢ had progressed since 
treat nent, the advanced disease showing a greater ten- 
denc to progress than the early disease. At the time of 
the { \low-up examination, active disease was present in 
25 p r cent. of patients. Eighty-one per cent. of the 
patie \ts were at work and 72 per cent. were able to con- 
tinu with their normal work. The correlation between 
activ y of the disease as assessed clinically and the 
eryt! ocyte sedimentation rate was poor. 


The complications and sequelae of x-ray treatment are 
discussed. The possibility of an increased risk of 
leukaemia is mentioned and its significance discussed 
in relation to the management of patients in the future. 

{Author’s summary.] 


Involvement of Peripheral Structures in Ankylosing 
Spondylitis; Frequency and Diagnostic Value. (L’im- 
pegno artro-periferico nella spondilite anchilosante: 
sua frequenza, suo valore nosologico.) LUCHERINI, T., 
and CERVINI, C. (1957). Rif. med., 71, 113. 18 figs, 
bibliography. 

The authors are convinced that rheumatoid arthritis 
and ankylosing spondylitis are, fundamentally, variants 
of one and the same disease. After surveying the 
literature in search of support for their thesis they report 
three cases in which rheumatoid changes in peripheral 
joints—and in one case psoriasis—were present in addi- 
tion to typical ankylosing spondylitis. Photographs and 
radiographs of the spine and various joints in each case 
are reproduced. L. Michaelis. 


Pancreatic Necrosis in  Cortisone-Treated Children. 
Baar, H. S., and Worrr, O. H. (1957). Lancet, 
1, 812. 4 figs, 20 refs. 


Ankylosing Spondylitis and Iritis. | (Spondylarthritis 
ankylopoietica und Iritis.) KRAHNSTOVER, M. (1956). 
Klin. Mbl. Augenheilk., 128, 722. 13 refs. 


Radiotherapy and Ankylosing Spondylitis. (Radiothérapie 
et spondylite ankylosante.) Aupet, L. (1956). Laval 
méd., 21, 1215. 


Early Diagnosis of Pelvo-Spondylitis Ossificans (Anky- 
losing Spondylitis). (Tidig diagnos av pelvo-spondylitis 
ossificans.) ROMANUS, R. (1957). Nord. Med., 57, 95. 
2 figs, 8 refs. 


Ankylosing Spondylitis. Its Hormonal Background in 
Relation to X-Ray Therapy. SrToit, B. A. (1957). 
J. Fac. Radiol. (Lond.), 8, 201. 1 fig., 43 refs. 


Ankylosing Spondylitis. Aetiology and Pathology. 
Gipson, H. J. (1957). J. Fac. Radiol. (Lond.), 8, 193. 
6 figs, 15 refs. 


Tomographic Studies of Changes in the Sacro-Iliac Joints 
in Old Age in Man. (Studio radio-stratigrafico sul 
comportamento delle articolazioni sacro-iliache nell’ 
uomo di eta senile.) Mussa, L., and TArpby, A. (1957). 
Reumatismo, 9, 77. 6 figs, 22 refs. 


(Miscellaneous) 


Clinical Experience with a Combination of Aspirin and 
Prednisolone in Low Dosage in Rheumatic Diseases. 
(Esperienze cliniche con l’associazione acido acetil- 
salicilico prednisolone a piccole dosi in malattie 
reumatiche.) GALLI, T., and Sorari, S. (1956). 
Minerva med. (Torino), 2, 1611. 

In a study carried out at Sampierdarena Municipal 

Hospital, Genoa, the authors have compared the thera- 
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peutic value of a combination of 325 mg. acetyl-salicylic 
acid, 0-5 mg. prednisolone, and 50 mg. ascorbic acid 
given in tablet form with that of cortisone and acetyl- 
salicylic acid given separately in the treatment of rheu- 
matic disorders. 

In one case of recent acute rheumatic fever and four 
cases of active rheumatic fever of long standing or in 
relapse which were treated with six to twelve tablets daily, 
there was relief of the clinical condition within 3 weeks 
and no side-effects were seen. The combination was 
then tried as the sole medicament on five patients with 
moderate rheumatoid arthritis; all five improved when 
given six tablets daily for 3 months, although therapy 
had to be interrupted for a week in one case because of 
gastric upset. 

In ten further patients with rheumatoid arthritis 
treated with three to six tablets daily according to their 
clinical requirements for 2 to 3 months in addition to 
gold therapy [dosage not stated], the results during a 
6-month period of observation have been good. In two 
cases expected exacerbations following gold injections 
were apparently suppressed by the tablets. Of the last 
five rheumatoid arthritic patients, who were being 
treated with cortisone, three improved after receiving 
six of the tablets daily for one month instead of the 
cortisone; the other two patients relapsed. 

In the treatment of other conditions ten patients with 
acute osteo-arthritis of the knees with effusion improved 
on taking six tablets daily for 10 to 20 days; three patients 
with lumbar osteo-arthritis were relieved after taking 
six tablets daily for 6 days, and one patient with sciatica 
was relieved after 10 days of the same dosage, but 
another was not improved. Lastly, twenty patients with 
fibrositis responded to six tablets daily given for 4 to 6 
days. 

It is considered that the side-effects of prednisolone 
and acetylsalicylic acid are minimized when they are 
given in combination, and there even appeared to be a 
synergism between these two components of the tablets. 

G. H. Blair. 


Paget’s Disease of Bone associated with Hashimoto’s 
Struma Lymphomatosa. A Clue to the Pathogenesis 
of Paget’s Disease? LuxTon, R. W. (1957). Lancet, 
1, 441. 4 refs. 

Radiological examination of the bones of 35 patients 
with struma lymphomatosa (Hashimoto’s disease) 
revealed that seven had Paget’s disease. The diagnosis 
of Hashimoto’s disease was confirmed in all cases on 
histological examination of thyroid tissue obtained at 
biopsy and the diagnosis of Paget’s disease in two cases 
on bone biospy. Brief reports of the seven cases are given. 
The incidence of Paget’s disease in the general population 
has been estimated radiologically at 2-4 per cent., and 
from necropsy findings at about 3 per cent. On the basis 
of these figures the incidence of Paget’s disease in patients 
with struma lymphomatosa is considered to be highly 
significant. Paget’s disease preceded the thyroid disease 
in three patients and followed it in four. The author 





does not advance any reasons for the association of t} 
two diseases, or any views on a common aetiology. 
J. N. Harris-Jone 


Intermittent Hydrarthrosis. MATTINGLY, S. (19 

Brit. med. J., 1, 139. 2 figs, 38 refs. 

Although intermittent hydrarthrosis is not rare, fe: +r 
than 180 cases have been reported. An analysis of || 
of these shows that the sex incidence is about ec | 
(52 males and 49 females) and that age at onset is usu 
20 to 50 years. The author describes three additic | 
cases, all in females. In the first case intermit: .t 
swelling of the right knee started at the age of 41 years id 
recurred at intervals of 9 to 13 days, the attacks bea: 1¢ 
no relation to menstruation. The results of laborat + 
investigations were normal. A course of gold injecti 1s 
was followed by a remission which has lasted 5 years. n 
the second case symptoms were first noted at the age of 
27 years, there being painless swelling of the right kre. 
Thereafter the patient experienced pain and swelling of 
both knees at intervals of 2 to 4 weeks for some yeas, 
apart from short remissions following illnesses. Ag. in 
the results of laboratory tests were normal, and the jo at 
fluid was sterile. Rest in bed and corticotrophin injcc- 
tions did not affect the periodicity of the effusions. A 
remission which followed radiotherapy has now lasicd 
for 4 years. The patient in the third case had had pro- 
longed rest in bed at the age of 19 years and again at 
the age of 27 years for acute “‘rheumatism”’ in the legs. 
When she was 45 intermittent hydrarthrosis developed, 
recurring in both knees every 8 days and accompanied 
by fever. The erythrocyte sedimentation rate was 
increased and radiographs of the knees showed some 
osteoporosis. Rest in bed and antihistamine drugs 
appeared to give temporary relief. The effusions sud- 
denly ceased when the patient was 48, but intermitient 
swelling of the eyelids was noted for some months after 
this. The remission has now lasted for 5 years. 

The cases described in the literature fall into two groups 
—those in which the periodic effusions were not accom- 
panied by any evidence of joint damage and those in 
which a rheumatic disorder was already present. In his 
discussion the author shows that none of the many causes 
postulated for this condition, or the many treatments 
advocated, has any very firm basis. Spontaneous remis- 
tions and relapses are common. He considers that gold 
therapy is worth further trial, and that radiotherapy and 
synovectomy may also produce remissions. 

B. E. W. Mac 


Psoriasis and Arthritis. WriGHt, V. (1957). *ril. 

J. Derm., 69,1. 4 figs, 36 refs. 

The relationship between arthritis and psoriasis was 
investigated by analysing three groups of patien\. at 
Stoke Mandeville Hospital: 

(1) 42 with psoriasis and arthritis, of whom 34 
had “‘erosive arthritis’ (a term which the av hor 
uses in preference to “rheumatoid arthritis © in 
order not to prejudge the issue), six with d: 2en- 
erative joint disease, one with rheumatic | 
and one with gout. 
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(2) 55 with rheumatoid arthritis, unselected except 
that in all cases the Waaler-Rose differential 
agglutination test (D.A.T.) gave a_ positive 
response. 

(3) 310 unselected patients suffering from psoriasis 
only. 


‘f the 34 patients with psoriasis and “erosive arthritis”’, 
94 >er cent. gave a negative D.A.T. response, and this 
suc zests that the joint condition in these cases forms 
an entity distinct from rheumatoid arthritis. A less 
jik. y explanation is that the psoriasis modifies the 
art ritis. Clinical differences from the classic picture 
of -heumatoid arthritis in Group 1 included a high 
inc. dence of distal interphalangeal joint involvement 
(58 per cent.), a combination of ankylosing spondylitis 
an. peripheral arthritis in three cases, and a generally 
miler course than in Group 2. Nail changes charac- 
teristic Of psoriasis were seen in 87 per cent. of Group | 
as egainst 18 per cent. of Group 3. The psoriasis seen 
in Group | differed in some respects from that in similar 
cascs reported in the literature, in that it was not extensive, 
never pustular, not unduly resistant to treatment, and 
did not usually affect the palms and soles. 
[this is a notable contribution to a controversial 
subject. ] G. W. Csonka. 


Uveitis in Association with Rheumatism. MorGAn, M. J., 
Kimura, S. J., and THyYGESON, P. (1957). Arch. 
Ophthal. (Chicago), 57, 400. 14 figs, 3 tables, 20 refs. 
This paper emphasizes that in all cases of recurring 

uveitis investigation should be made for associated joint 
disease. The typical uveitis which may occur in asso- 
ciation with rheumatoid arthritis, Still’s disease, gout, 
acute rheumatic fever, Reiter’s syndrome, Behcet’s 
syndrome, gonorrhoea, brucellosis, tuberculosis, and 
syphilis are described. Toxic and infectious uveitis in 
association with uveitis, and arthritis and uveitis occur- 
ring in psoriasis are also described. A. G. Cross. 


Keratodermia Blennorrhagica. CAMERON, J. M. (1956). 
Brit. J. vener. Dis., 32, 7. 3 figs, 7 refs. 
Two cases of Reiter’s disease are described which 
showed keratodermia blennorrhagica as an associated 
lesion affecting the soles of the feet. W. E. S. Bain. 


Ocular Complications of Rheumatic Fever and Rheumatoid 
Arthritis. SmitH, J. L. (1957). Amer. J. Ophthal., 
43 (Pt. 1), 575. 5 tables, 1 fig., 22 refs. 


Hydrocortisone Acetate in the Local Treatment of Fibroses. 
{In English.] ZACHARIAE, L., and ZACHARIAE, F. (1957), 
Acta rheum. scand., 3, 76. 1 fig., 5 refs. 


Phen !butazone and Renal Function. (Phénylbutazone 
et ionction rénale.) Levy, M., SICHERE, R. M., and 
Va» PETEGHEM, J. (1957). Rev. Rhum., 24, 111. 


Origi. of Rheumatic Joint Deformities. 
the imatischer Gelenkdeformierungen.) 
(19.7). Miinch. med. Wschr., 99, 596. 


(Zur Genese 
POHL, W. 
7 figs, 30 refs. 


Combined Treatment [of Chronic Articular Rheumatism] 
with Prednisolone and Phenylbutazone. (Kombinierte 
Behandlung mit Prednisolon und Butazolidin.) GAmpP, 
A., and Bopp, A. (1957). Z. Rheumaforsch., 16, 117. 
3 figs, 15 refs. 


Histamine and Connective Tissue. [In English.] WeEGELIUus, 
O., and ASBOE-HANSEN, G. (1957). Acta rheum. scand., 
3, 18. 3 refs. 


Incidence of Rheumatic Disorders in a Large Firm. 
(Incidéncia das afeccées reumatismais numa grande 
empresa.) REGo, L. (1957). J. Méd. (Porto) 32, 841. 
22 refs. 


Use of Oxygen in Rheumatology. (El empleo del oxigeno 
en reumatologia.) AGUINAGA, F., VILLANUEVA, A. R., 
and PergEA, J. G. (1956). Arch. argent. Reum., 14, 194. 


Intradermal Congo Red Test in Rheumatic Diseases. (El 
test del rojo congo intradermico en las affecciones 
reumaticas.) Moreno, A. R. (1956). Arch. argent. 
Reum., 14, 182. 


Disk Syndrome 
Symptomatology and Diagnosis of Lumbago-Sciatica. 


(Symptomatologi och diagnostik vid lumbago- 
ischias.) SODERBERG, L. (1957). Nord. Med., 57, 615. 
37 refs. 


Radicular Syndrome and ‘‘Low Back Pain’’. (Syndrome 
radiculaire et ‘“Low-back-pain’’.) HANRAETS, 
P. R. M. J. (1956). Folia psychiat. (Amst.), 59, 599. 
11 refs. 


Gout 


Electrolyte Changes in Acute Gouty Arthritis. 
M. H. (1957). Rheumatism, 13, 45. 


LEVIN, 
2 figs, 32 refs. 


Gout and Diabetes. Weiss, T. E., SEGALOFF, A., and 
Moore, C. (1957). Metabolism, 6, 103. 11 refs. 


Pararheumatic (Collagen) Diseases 


Involvement of the Kidneys in Disseminated Lupus 
Erythematosus. (Die Nierenbeteiligung beim Erythe- 
matodes disseminatus.) HELLWEG, G., MUuNDT, E., 
NussGens, H., and VORLAENDER, K. O. (1957). Dtsch. 
Arch. klin. Med., 203, 647. 12 figs, bibl. 

Klemperer has estimated that the kidneys are involved 
in 60 per cent. of all cases of disseminated lupus erythe- 
matosus, while other authorities accept a figure of 90 to 
100 per cent. The kidney may be affected in a variety of 
ways, the disease taking the form of focal nephritis, 
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diffuse glomerulo-nephritis, or the nephrotic syndrome, 
and there is no characteristic clinical picture. A study 
of the pathological anatomy, however, suggests that the 
typical findings are a combination of the so-called “‘wire- 
loop lesions”, the appearance of haematoxyphil bodies, 
and fibrinoid swelling of the glomeruli resulting in partiai 
(focal) or total necrosis. Somewhat similar changes are 
seen in scleroderma. In long-standing cases the above 
picture tends to be blurred by the usual appearances of 
chronic glomerulonephritis. 

With the onset of renal symptoms there develop 
certain immunological reactions. The factor responsible, 
which is associated with the gamma-globulin fraction of 
the serum proteins, seems to be suppressed by prolonged 
cortisone therapy, but can be made to reappear under 
suitable provocation. It can also be absorbed by extracts 
from healthy kidneys and may be regarded as having the 
properties of an auto-antibody. Experimentally, it has 
been shown that the auto-antigenic reaction arises from 
changes in the vascular endothelium of the glomeruli. 
Antibodies against the cellular constituents of the blood 
have also been demonstrated. These factors do not 
represent the primary cause of the disease, but a secondary 
product of the disease process; nevertheless, they vitally 
affect the course of the illness. 

Cortisone (or prednisone) and corticotrophin (ACTH) 
give the best results in therapy. They suppress inflam- 
matory changes in the tissues and the development of 
primary or secondary pathogenic antibodies, though the 
antigen-antibody reaction as such remains unaffected. 
Kurnick has suggested an attack on the causal factor by 
repeated intramuscular injections of fresh blood or 
leucocytes; the authors discuss the theoretical basis of this 
suggestion and offer criticisms of their own. [The original 
paper should be consulted for details.]} D. Preiskel. 


Polyarteritis Nodosa. Rose, G. A., and SPENCER, H. 

(1957). Quart. J. Med., 26, 43. 15 figs, bibi. 

A retrospective study has been made of 111 proven 
cases of polyarteritis nodosa which had been under care 
in nine teaching hospitals during the period 1946 to mid- 
1953. In seven patients the appearances were atypical; 
these were not considered further. The study provided 
new information particularly with regard to classification, 
aetiology, and blood-pressure changes. 

It seemed that the most useful classification was one 
based on the presence or absence of lung involvement. 
Cases with lung involvement tended also to show a 
number of other features which were not seen, or were 
only rarely seen, in the other group. The chief of these 
were a respiratory illness initiating and generally domi- 
nating the disease, blood and tissue eosinophilia, granulo- 
matous polyarteritis, and necrotizing lesions not demon- 
strably related to arteries. These features are described, 
and are contrasted with the findings in cases without lung 
involvement. The possible relation of the syndrome 
to other diseases is discussed, and some previous reports 
are reviewed. 

The aetiology of the disease remains uncertain, but 
there is evidence of an association with preceding respira- 
tory infections (especially those due to streptococci) and 


with rheumatic fever. Further investigation is needed o 
determine the relative importance of the infection and ‘5 
treatment; at present the infection itself is chiefly susp« : 
In a few cases the disease appears to have been due o 
sensitivity to drugs of the thiouracil group; the evide: 
by which other drugs have been incriminated is weak 

An attempt was made to correlate blood-press) 
changes with the urinary and necropsy findings in je 
86 cases in which blood-pressure records were adequ: e. 

(1) Among the 48 patients whose blood-press ‘ec 
remained normal, recent renal polyarteritis and glome 4- 
litis were common, but healed lesions were rare. 

(2) Of the seventeen patients who were observed o 
develop hypertension during the course of the dise: ¢. 
all but three showed healed renal polyarteritis or glome 1- 
litis at necropsy, and urinary abnormalities had prece: 2d 
the first rise in pressure in all patients of whom data w ‘re 
adequate. 

(3) In 21 patients the blood-pressure was high w! en 
first measured, but in all but two the first record was m: de 
months or years after the onset of the disease;  1¢ 
necropsy findings were the same as in Group 2. 

It is concluded that the development of hypertens 
in polyarteritis nodosa is associated with the healing 
stages of renal polyarteritis or glomerulitis.—[Authus’ 
summary. | 


~~ © 
i] 


Treatment of Polyarteritis Nodosa with Cortisone: Results 
after One Year. REPORT TO THE MEDICAL RESEARCH 
COUNCIL BY THE COLLAGEN DISEASES AND Hyper- 
SENSITIVITY PANEL (1957). Brit. med. J., 1, 608. 4 refs. 
An attempt was made by the Collagen Diseases and 

Hypersensitivity Panel of the Medical Research Council 
to assess the value of cortisone in the treatment of poly- 
arteritis nodosa, and the results after one year are pre- 
sented in this paper. It is pointed out that random 
allocation of patients to an untreated group was not 
possible because of the known poor prognosis if paticnts 
are untreated and the rarity of cases of this disease. 
Patients were admitted to the trial only after the diag- 
nosis had been confirmed histologically by a pane! of 
pathologists. With a few exceptions the initial dosage of 
cortisone was 200 mg. daily; if the response was poor the 
daily dose was raised by 100 mg. each week until signs 
and symptoms were suppressed or intolerable side-ef!ects 
occurred; if symptoms were suppressed with 200 mg. 
daily, an attempt was made to reduce the daily dosage by 
about 50 mg. each week, the course finishing in the sixth 
week. 

Of 25 patients originally selected for this trial, sever teen 
were finally accepted; there was also a control seri’s of 
nineteen histologically proved cases with onset o the 
disease before the introduction of cortisone. L  for- 
tunately the groups differed in many respects, partic) arly 
in the incidence of hypertension, which was pres¢ it in 
eight of the controls but in only one of the treated g oup. 
For comparison of results, therefore, the groups were 
further subdivided into those with and those w. ‘out 
hypertension. Attheend of one year’s observation was 
found that only seven of the nineteen controls we’ stil! 
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e, compared with fourteen out of the seventeen 
pe ients in the treated group. Excluding the patients 
w: 1 hypertension, however, the figures were seven out of 
el. en and thirteen out of sixteen respectively. 

he authors conclude the discussion as follows: **To 
m: ntain suppression of symptoms may require doses of 
co tisone which provoke troublesome and occasionally 
de gerous side-effects. Whether the treatment is better 
or vorse than the disease is a matter on which we have 
nc unequivocal evidence to present.” 
J. N. Harris-Jones. 


D: matomyositis. Unusual Features, Complications, and 
reatment. CHRISTIANSON, H. B., BRUNSTING, L. A., 
id Perry, H. O. (1956). A.M.A. Arch. Derm., 
4, 581. 21 refs. 
he authors have reviewed the records of 270 patients 
wi classic dermatomyositis seen at the Mayo Clinic 
be: ween 1916 and 1954. Of these patients 179 were 
fen.ale and 91 male, a ratio of very nearly 2:1. There 
was a family history of the disease in only one case. 
Some type of malignant disease accompanied the der- 
maiomyositis in eighteen cases (6-7 per cent.). Although 
it has been claimed that the incidence of malignant 
disease is unduly high in patients with dermatomyositis, 
the authors were satisfied that in their cases the malig- 
nancy was incidental, the age range of the eighteen 
patients being 40 to 72 (mean 55) years. 

Cushing’s syndrome was observed in two young 
female patients, and it appeared to have an ameliorating 
effect on the dermatomyositis. The clot test for lupus 
erythematosus gave a positive result in two cases, and in 
a further two patients the skin eruption had the charac- 
teristics of pityriasis rubra pilaris. Dysphagia of some 
degree occurred in 60 per cent. of the patients and an 
[unstated] number of cases of abdominal pain, gastro- 
intestinal bleeding, and perforation of multiple gastric 
ulcers also occurred. Osteoporosis was recorded in 
thirty patients and calcinosis in 28, but there did not 
appear to be an obvious correlation between these two 
complications; calcinosis was most frequent in patients 
under 16 years of age, of whom 29-1 per cent. were 
affected. 

In recent years 62 of the patients have been treated 
with cortisone, of whom 28 improved, nine obtaining a 
permanent remission. In fifteen cases the disease appear- 
ed to have been uninfluenced by treatment, and eleven 
patients died despite the treatment. Complications of 
cort'sone therapy included hypertension, diabetes 
mel!:tus, and osteoporosis. In view of the short periods 
of t:catment with cortisone the authors are unwilling to 
dra’ hasty conclusions, but they consider that cortisone 
trea’ ment was of definite value, and in some of their cases 
was ‘ife-saving. J. N. Harris-Jones. 


Locz lized Scleroderma. A Clinical Study of 235 Cases. 
C 'RISTIANSON, H. B., Dorsey, C. S., O’LEARY, P. A., 
at. | KYERLAND, R. R. (1956). A.M.A. Arch. Derm., 
7+ 629. 3 figs, 9 refs. 

Ir this report from the Mayo Clinic are reviewed the 
case ecords of 235 patients with localized scleroderma 
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seen at the Clinic during the period 1923-54. They 
were divided into two groups: 
(1) Those with linear lesions and plaques of morphea 
(191 cases). 
(2) Those with generalized bilateral, symmetrical 
morphea (44 cases). 


Of the 191 patients in Group 1, 146 were female, a 
ratio of females to males of 3: 1. The histories showed 
that the onset of the illness was frequently associated with 
trauma, infection, surgical operation, pregnancy, the 
menarche, or the menopause. A table showing the loca- 
tion and distribution of the lesions is given. Arthralgia, 
commonly limited to the side of the skin lesion, occurred 
in 44 per cent. of this group. Raynaud’s phenomenon, 
usually involving the ipsilateral limb, was recorded in 
eight cases, migraine in 31, and epilepsy in six. A large 
range of skeletal abnormalities, mostly involving the 
vertebral column, were observed and are tabulated. 
Residual pigmentation was noted in 82 patients, and 
facial hemiatrophy in 38. 

Individual histories (with photographs) from both 
groups of cases are given. J. N. Harris-Jones. 








Cogan’s Syndrome. Report of Two Cases with Signs and 
Symptoms suggesting Periarteritis Nodosa. Boypb, 
G. G. (1957). A.M.A. Arch. Otolaryng., 65, 24. 7 refs. 
Cogan’s syndrome consists in ciliary injection with 

granular infiltration of the cornea but no changes in the 

iris or fundus, together with tinnitus, severe vertigo and 
nystagmus, and rapid progressive deafness. There are 
no signs of systemic disease except eosinophilia and 
elevation of the erythrocyte sedimentation rate. Young 
males are most often affected. Cases of Cogan’s syn- 
drome associated with periarteritis nodosa have been 

reported by Oliner et al. (New Engl. J. Med. (1953), 

248, 1001), and by McNeil et al. (Ann. int. Med. (1952), 

37, 1253). 

The present author has seen four cases in which the two 
conditions were associated in the past 3 years, and here 
reports two of them. The first patient, a man of 28, 
developed fever, diarrhoea, and cough, with deafness, 
vertigo and tinnitus, and interstitial keratitis. All patho- 
logical tests gave negative results (except for positive 
reactions to Salmonella paratyphosa B and ragweed) and 
all antibiotics tried proved useless. Cortisone applied 
locally cured the eye condition. There was severe 
residual deafness and loss of cold caloric responses. In 
the other case there was total loss of caloric responses, 
severe deafness, and recurring diarrhoea with fever. 
There was a family history of asthma, but no personal 
sensitivity was found. Except for the ear symptoms, 
improvement was obtained with cortisone and blood 
transfusions. In both cases at some time during the 
course there was lymphadenopathy and enlargement of 
the liver and spleen. F. W. Watkyn-Thomas. 


Vascular Lesion in  Viscerocutaneous Collagenosis. 
SHarp, A. A. (1957). Brit. J. Derm., 69, 50. 9 figs, 
24 refs. 

The author, from the Royal Victoria Infirmary, New- 
castle upon Tyne, reports three cases in which careful 
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study of serial sections post mortem suggested a common 
vascular aetiology, the clinical and gross pathological 
findings being respectively of systemic lupus erythe- 
matosus, scleroderma, and dermatomyositis. Small 
arteries and arterioles of skin and of internal organs 
showed hyaline or granular material partly or totally 
occluding the lumen. It was adherent to endothelium, 
contained round cells and polymorphonuclear leucocytes, 
and appeared later to be covered by endothelium so as 
to lie deep to the intima. Further study suggested con- 
version of this material into fibrous thickening. The 
author considers, in view of these findings, that there is 
much to be gained by adopting the term ‘“viscero- 
cutaneous collagenosis” to include a wide range of 
clinical entities ‘“‘provided we could be sure what the 
term ‘collagenosis’ implies”. John T. Ingram. 


Studies on the Nature of Fibrinoid in the Collagen Diseases. 
GITLIN, D., Craic, J. M., and JANEway, C. A. (1957). 
Amer. J. Path., 33, 55. 37 figs, 16 refs. 

Controversy is still rife concerning the nature and 
origin of the fibrinoid material which is found in the 
lesions of the collagen diseases and of a great variety 
of inflammatory conditions. The authors have developed 
a technique using fluorescein-labelled rabbit antiserum 
against human fibrin which, they claim, is more sensitive 
than the conventional staining methods for the detection 
of fibrin. Such antiserum has been shown to be specific 
for fibrin and fibrinogen. Working at Harvard Medical 
School and the Children’s Hospital, Boston, they have 
been able to demonstrate the presence of a specific 
reaction in a variety of lesions containing fibrinoid from 
cases of disseminated lupus erythematosus, rheumatoid 
arthritis, dermatomyositis, rheumatic fever, subacute and 
chronic glomerulonephritis, and periarteritis nodosa. 

It is pointed out that the finding of fibrin (or some 
other, hypothetical, insoluble derivative of fibrinogen) 
in the fibrinoid lesion does not rule out the presence of 
other substances in fibrinoid material, but merely indi- 
cates that there has been a local conversion of fibrinogen 
to fibrin. This might be brought about by tissue break- 
down products acting upon an excess of plasma proteins 
(of which fibrinogen is one) in the tissue, and the authors’ 
findings give no indication as to the nature of the aetio- 
logical agents causing such tissue breakdown in the 
collagen diseases. 

The article is well illustrated and the full details of the 
techniques employed are recorded. R. E. Tunbridge. 


Retinal Manifestations of Malignant Systematized Lupus 
Erythematosus. (Les manifestations rétiniennes de la 
lupo-erythémato-viscérite maligne.) HARTMANN, E., 
and Massin, M. (1956). Ann. Oculist. (Paris), 189, 
973. 6 figs, 11 refs. 


Ocular Complications of Lupus Erythematosus. (Con- 
tributo alla conoscenza delle complicanze oculari 
del pupus eritematoso.) CARRA, G., and MANGANO, M. 
(1956). G. Med. milit., 106, 425. 40 refs. 


Significance of Disseminated Lupus Erythematosus 
Internal Medicine. (Die intern-medizinische Bedeuti 
des viszeralen Lupus erythematosus.) SIEGENTHAI 
W., and HEGGLIN, R. (1957). Dtsch. med. Wsc 
82, 698. 8 figs, 47 refs. 


Collagen Diseases. III. An Oedematous Form of Derm: 
myositis. Failure of Prednisone. Terminal Diffuse Tul 
culosis. (A propos des collagénoses. III. Derm: 
myosite 4 forme oedémateuse. Echec de la de 
cortisone. Tuberculose diffuse terminale.) SiGt 
F., BETOURNE, C., BONNET DE LA Tour, J., and Ni\ 
M. (1957). Bull. Soc. méd. Hop. Paris, 73, 271. 

IV. Can One Speak of Subclinical Collagen Disea »? 
(IV. Peut-on parler de collagenoses infra-clinique ’) 
SicurerR, F., Bapin, J., BETOURNE, C., Levy, 
GOGLIN, G., and BONNET DE LA Tour, J. (195’). 
Bull. Soc. méd. Hép. Paris, 73, 274. 

V. Hargraves Cells and Hydralazine Intoxication. (V. ( 
lules d’Hargraves et intoxication par l’hydralazin:.) 
BONNET DE LA Tour, J., BADIN, J., and SIGUIER, 
(1957). Bull. Soc. med. Hop. Paris, 73, 279. 


General Pathology 


Evaluation of the Serological Test described by Steffen 
for the Investigation of Rheumatic Diseases (the Anti- 
Human-Globulin Fixation Test). (Zur Frage cer 
Verwertbarkeit des von Steffen beschrievenen sero- 
logischen Testes zum Nachweis rheumatischer Erkrank- 
ungen (AHG-Ablenkungstest).) SpPEIseR, P., WiEDrR- 
MANN, G., MICKERTS, D., and OssADNIK, W. (1957). 
Wien. Z. inn. Med., 38, 72. 2 figs, 13 refs. 

It has been claimed by Steffen (Schweiz. Z. allg. Path. 
Bakt. (1955), 18, 287; Abstracts of World Medicine (1956), 
19, 138) that an organ-specific antibody exists in the 
blood in rheumatic diseases which is demonstrable in 
vitro by its reaction with lyophilized human tissue cells 
in the presence of a known amount of an anti-human- 
globulin serum (Coombs serum). The extent of the 
reaction can be determined by titrating the residue of 
Coombs serum against a mixture of human Rh-positive 
erythrocytes and incomplete Rh antibody. 

The present authors, working at the University of 
Vienna, have repeated this work, keeping closely to 
Steffen’s method and using skeletal muscle, heart muscle, 
or a mixture of skeletal muscle, heart muscle, and joint 
capsule as the source of the lyophilized cell substrate. A 
total of 163 tests were performed on one hundred patients 
(48 with rheumatoid arthritis, fifteen with acute rheumatic 
fever and carditis, two with subacute bacterial endo- 
carditis, two with chronic rheumatic heart disease, and 
33 without rheumatic disease. Duplicate tests on the 
same specimen of blood in a number of cases sh« wed 
poor reproducibility despite strict precautions to «‘an- 
dardize the reagents. The results are reported in ‘ rms 
of the highest and the lowest titres obtained, tog ‘her 
with an extensive statistical analysis. Although ere 
was a significant trend towards a higher consum ‘ion 
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of oombs serum in the test when performed with blood 
fro a rheumatic subjects, the authors found that the test 
fail :-d to distinguish correctly between rheumatic and 
no: -rheumatic subjects in from 30 per cent. to 38 per 
cer . Of cases, depending on the definition adopted for 
a ositive result. [The authors do not distinguish 
bei veen the various rheumatic diseases studied.] 
Allan St. J. Dixon. 


Ob ective Evaluation of Patients with Rheumatic 
fiseases. II. Paper Electrophoretic Studies of Serum 
(.lycoprotein and Protein from Patients with Rheumatoid 
Arthritis. StTmworTHy, G., PAYNE, R. W., SHETLAR, 
Cc. L., and SHETLAR, M. R. (1957). J. clin. Invest., 
36, 309. 2 figs, 10 refs. 

At the University of Oklahoma School of Medicine an 
attempt was made to correlate changes in the serum 
protein and glycoprotein levels with the severity of the 
inflammatory activity in rheumatoid arthritis. The 
method employed was paper strip electrophoresis, the 
protein being stained with bromophenol-blue-zinc- 
sulphate and the glycoprotein with the periodic-acid- 
Schiff reaction. The various fractions in the developed 
strips were measured with a recording photometer, the 
total serum protein content being determined by the 
biuret reaction and the total serum glycoprotein content 
by the tryptophan method. The seromucoid content 
was also determined. The clinical activity of the rheu- 
matoid process in the 33 patients studied was assessed 
in four grades, from “none” to “severe”. A control 
group of thirteen healthy subjects was also studied. 

As the severity of the rheumatoid activity increased 
there was a rise in serum globulin levels, particularly 
those of the «, and «, fractions, and a corresponding 
decrease in the albumin level. There was a marked 
increase in serum levels of those glycoproteins associated 
with the «,- and «,-globulin fractions, this increase being 
in excess of the protein increase. 

Clinical activity was closely correlated with the 
glycoprotein level considered in relation to the serum 
protein with which it is bound—the polysaccharide: 
protein ratio—the «,- and «,-glycoprotein levels, the 
seromucoid level, and the «,-globulin level. The authors 
point out, however, that this elevation of the «-globulin 
level has been noted in many other inflammatory con- 
ditions and also that the apparent elevation of the glyco- 
protein level in excess of those of «, and «, globulin may 
in part be due to an increase in the level of the sero- 
muccids, which have similar electrophoretic mobilities. 
Usinz the technique described, the amount of carbo- 
hydrate bound to albumin was found to be low compared 
with Jata previously obtained by salt fractionation. It is 
Sugg sted that this may be due to appreciable amounts of 
carb: hydrate-rich globulin being obtained with the 
albur\in sample in the latter process. 

It \as concluded that of the various indices studied, 
the ‘otal serum glycoprotein level showed the highest 
corre ation with the clinical activity of the rheumatoid 
process. B. M. Ansell. 


Clinical Evaluation of the C-Reactive Protein Test. 
Yocum, R. S., and Doerner, A. A. (1957). A.M.A. 
Arch. intern. Med., 99, 74. 15 refs. 

This paper consists essentially of a record of the results 
of the routine performance of the C-reactive protein test 
on 1,262 occasions on 729 patients admitted to the 
U.S. Public Health Service Hospital, San Francisco, 
with 123 different clinical diagnoses. In tabulating the 
results the authors group their cases in seven diagnostic 
categories. 

Positive results were found during the acute phase in 
nearly all infectious bacterial diseases, with less frequent 
positive results in viral diseases and the more chronic 
infections. A positive reaction tended to be present in 
infections associated with gastro-intestinal disease and 
diabetes, severe congestive heart failure usually with mild 
pulmonary infection, acute coronary insufficiency, pul- 
monary infarction, acute rheumatic fever, rheumatoid 
arthritis, penicillin-sensitivity reactions, and malignant 
conditions with metastases, and during the first 24 to 
48 hours after a major surgical procedure. A negative 
result is particularly noted as usual in acute infective 
hepatitis, cerebral thrombosis, and destructive lesions of 
the central nervous system. The authors consider that 
the test is more “‘sensitive’’ than the erythrocyte sedi- 
mentation rate in the presence of inflammatory or 
necrotic processes. 

[It is difficult to deduce any “evaluation” of this test 
from this report, which is fundamentally a record of 
experience on a wide and general basis. ] 

Harry Coke. 


Changes in the Blood Protein Content in Chronic Rheu- 
matic Diseases and a Selection of Technical Methods 
especially Suitable for their Demonstration. (Ober die 
Veranderungen des Bluteiweissbildes bei chronisch- 
rheumatischen Erkrankungen und iiber eine Auswahl 
von zur Erfassung derselben besonders geeigneten 
Untersuchungsmethoden.) Fucus, W. (1957). Z. ges. 
inn. Med., 12, 310. 6 figs, 14 refs. 


Comparison of Four Laboratory Tests in Rheumatoid 
Arthritis. (Vergleich von vier Laboratoriumsmethoden 
bei primar-chronischem Gelenkrheumatismus.) KrA- 
LOVA-LANGEROVA, M., Stora, H., and REJHOLEC, V. 
(1957). Schweiz. med. Wschr., 87, 588. 1 fig., 9 refs. 


Morphology and Rheumatic Disease. (Anatomie osseuse 
et maladie rhumatismale.) CrReETIN, A. (1957). Presse 
méd., 65, 494. Bibl. 


Serological Agglutination and Precipitin Mechanisms in 
Rheumatoid Arthritis. DRESNER, E. (1957). Postgrad. 
med. J., 33, 170. Bibl. 


Experimental Observations on the Structure and Function 
of Healthy and Diseased Connective Tissue. (Experi- 
mentelle Beitrage zur Struktur und Funktion gesunden 
und kranken Bindegewebes.) HARTMANN, F., and 
FRICKE, G. (1957). 9 figs, 9 refs. 
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Immuno-Electrophoretic Studies of the Serum of Patients 
with Rheumatic Diseases. (Immuno-elektrophoretische 
Untersuchungen im Serum Rheumakranker.) CLEvE, 
H., and HARTMANN, F. (1957). Klin. Wschr., 35, 334. 
5 figs, 26 refs. 


Value of the ‘‘Fractional’’ Erythrocyte Sedimentation 
Rate in Tuberculous Infection and Rheumatic Fever in 
Infancy and Adolescence. Diagnostic and Prognostic 
Possibilities. (I valori_ dell’eritrosedimentazione 
“frazionata”’ nella infezione tubercolare e nel reuma- 
tismo articolare acuto dell’infanzia e dell’adolescenza. 
Possibilita diagnostiche e prognostiche.) Romeo, G. 
(1956). Lotta c. Tuberc., 26, 848. 39 refs. 


Studies on Mucoproteins in the Rheumatic Diseases 
(Preliminary Communication). (Estudios sobre muco- 
proteinas en las afecciones reumaticas (comunicacion 
previa).) Moreno, A. R., and Paz, M. A. (1956). 
Arch. argent. Reum., 14, 184. 5 refs. 


Studies on the Mucoproteins of the Serum and Mesenchy- 
mal Tissues in Rheumatic Diseases. (Studio sulle 
mucoproteine del siero e sui mucopolisaccaridi di 
tessuti mesenchimali nella malattia reumatica.) RADINO, 
G. (1957). Reumatismo, 9,121. 7 figs, 19 refs. 


ACTH, Cortisone, and Other Steroids 


Effect of Cortisone on the Abnormal Distribution of 
Intravascular Water in Adrenal Cortical Insufficiency in 
Man. DINGMAN, J. F., STREETEN, D. H. P., and THORN, 
G. W. (1957). J. Lab. clin. Med., 49,7. 2 figs, 16 refs. 
In this communication from the Peter Bent Brigham 

Hospital, Boston, the authors posit the hypothesis that the 

delayed diuresis which occurs after a water load in 

patients with Addison’s disease is due to abnormal 
distribution of the ingested water in the body rather than 
to faulty renal response. To test this hypothesis they 
investigated the changes in the water content of plasma 
and erythrocytes, calculated from changes in the haemo- 

globin concentration and in the haematocrit, after a 

conventional Robinson-Power-Kepler water-excretion 

test in normal subjects and treated and untreated patients 
with adrenocortical deficiency. 

The test showed that in thirteen healthy subjects there 
was a hypotonic expansion of the plasma volume with a 
transient increase in erythrocyte hydration until diuresis 
occurred during the second hour after the ingestion of the 
water load. The erythrocyte volume then rapidly 
returned to normal, although the increase in plasma 
volume persisted until after the fourth hour. In ten 
patients (five men and five women) with untreated 
Addison’s disease there was a significantly greater and 
more persistent increase in erythrocyte water content 
than in the normal subjects, but plasma hydration did not 
differ significantly either in degree or duration from 
normal. The delay in water diuresis thus parallels the 
erythrocyte water content rather than the degree of 
plasma dilution. 





It seems reasonable to assume that excessive hydrat )n 
may also occur in other cells of the body, and the auth rs 
suggest that this abnormality in fluid distribution is ¢ 
cause rather than the consequence of the delayed w: - 
diuresis in Addison’s disease. The abnormality can >¢ 
completely corrected by the administration of 100 0 
200 mg. cortisone, as was shown in a further grour 01f 
six patients, and was then accompanied by a nor a| 
diuretic response to the water load. However, ¢ 
erythrocytes of patients with Addison’s disease ext it 
no abnormal permeability to water when exposec {o 
increasing haemodilution in vitro, nor does hy: o- 
cortisone have any effect on their permeability. e 
authors therefore suggest that the abnormal char ‘es 
found in vivo may be related to the persisting excre’: 5n 
of antidiuretic hormone, and that cortisone can cor °ct 
the abnormality by inhibiting the secretion of iis 
hormone. Robert Mahl 


Metabolic Response to Adrenalectomy. JEPSON, R. P., 
JORDAN, A., LEVELL, M. J., and WILSON, G. M. (19 7). 
Ann. Surg., 145, 1. 2 figs, 15 refs. 

An attempt was made at Sheffield Royal Infirmar 
investigate the role of the adrenal glands in the metab lic 
response to operation by studying water, electrolyte, «nd 
nitrogen balance, as well as urinary excretion of 17-k: ‘o- 
steroids and 17-ketogenic steroids, in patients undergo ing 
bilateral adrenalectomy and oophorectomy for mammury 
carcinomatosis. The eight subjects were between the 
ages of 30 and 58 years and had widespread soft-tissue nd 
often bony metastases following a previous radical 
mastectomy for mammary carcinoma. A full study was 
made of seven patients, two of whom underwent a one- 
stage bilateral adrenalectomy and oophorectomy, while 
five were studied during removal of the second adrenal 
gland some 10 to 14 days after removal of the ovaries 
and one gland. All these patients received cortisone 
throughout the study, the five undergoing the second 
adrenalectomy in doses of 200 mg. daily and the other 
two doses of 150 and 100 mg. daily respectively, starting 
3 to 12 days before the operation. (Investigations in the 
eighth case were limited to the blood electrolyte and 
eosinophil changes. 

A slight fall in serum sodium and chloride levels was 
noted, which was of a similar order to that seen in 
“normal” patients undergoing surgery. The balance 
data were compared with those obtained in similar studies 
on patients undergoing partial gastrectomy and showed 
the same tendency to retention of sodium and chloride 
and loss of potassium. Although the retention of 
sodium and chloride was less and the loss of potassium 
greater in the authors’ subjects, the differences wer: not 
significant. The range of values in the nitrogen-b» \ance 
studies was wide and the average loss less than has been 
reported in patients undergoing gastrectomy. The 
authors suggest that this difference may be attr uted 
to the debilitated state of their patients and to t!» fact 
that in five cases there had been a previous recent . pera- 
tion, the negative nitrogen balance in the other tw« cases 
being greater than the average despite a lower do. ge of 
cortisone. All remained in positive fluid b ance. 
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A hough the excretion of ketogenic steroids before 
oj ration varied with the amount of cortisone adminis- 
te :d, there was a wide variation, from 29 to 53-4 mg., 
in the mean daily post-operative output of the five 
pe ients who were all receiving the same dosage of 
cc tisone and had been subjected to the same operative 
pr cedure. This variation could not be related to the 
pe ients’ weight, daily urinary volume, or general con- 
di on, and it was therefore thought to be due either to 
in ‘vidual differences of metabolic pattern or to varying 
at ity to mobilize intramuscular cortisone. In two cases 
th. eosinophil count showed no rise following a pre- 
oy rative suppression by cortisone, while in the remainder 
it -mained high before operation and was depressed for 
on y a few days immediately after operation, after which 
it :2turned to or exceeded the pre-operative level. 

was concluded that the pattern of metabolic response 
to trauma in these patients fell within the accepted 
“normal” range and therefore that variations in adreno- 
co: ical steroid levels are not essential either for the 
ation or maintenance of metabolic changes after 
surgical operation. B. M. Ansell. 


5 


Treatment of Adrenocortical Deficiency States. HART, 

F. D. (1957). Brit. med. J., 1,417. 28 refs. 

The author reports his experience at Westminster 
Hospital, London, in the treatment of 150 patients 
rendered deficient in adrenocortical hormone by adrenal- 
ectomy, performed in five cases for malignant hyper- 
tension, in two for Cushing’s syndrome, and in 143 for 
metastatic malignant disease. Of the last-mentioned 
group of patients 65 survived more than 6 months, the 
two patients with Cushing’s syndrome remain alive and 
well, but only one of the five patients with malignant 
hypertension survived more than 2 years, the others 
dying at 10, 12, 12, and 19 months, respectively, after 
operation. 

The greatest therapeutic problems arise in maintaining 
the patients subjected to adrenalectomy because of 
metastatic malignant disease, the chief variables to be 
studied in these cases being the salt and water balance, 
the cortisone requirements, and the activity of the 
underlying malignant disease process. The author 
emphasizes the difficulty in differentiating between the 
symptoms and signs of water and sodium imbalance and 
of cortisone deficiency. Thus, apathy, anorexia, nausea, 
and vomiting may be due to water intoxication, sodium 
loss, or cortisone deficiency; the last may be absolute, 
as Occurs in omission of the usual dosage, or relative, 
when due to intercurrent infection or extension of the 
malisnant disease. Of the salt-retaining agents at 
pressnt available, cortisone and hydrocortisone may 
proy'de adequate substitution in many cases. Aldo- 
Stercne is the most potent sodium-retaining, potassium- 
elim iating hormone yet isolated from cortical extract, 
but © has been shown that in adrenalectomized man 
aldo erone given alone does not prevent signs of adrenal 
defic “ney (Maclean et al., J. clin. Invest. (1955), 34, 951). 

R cently 9a-fluorohydrocortisone has been found to 
bea ore potent salt-retaining agent than hydrocortisone 
itseli but used alone it is too potent for practical use. 


However, in combination with cortisone acetate, doses 
of 0-125 mg. 9a-fluorohydrocortisone may be of great 
value, especially in patients who are themselves able to 
detect early symptoms and signs of mild salt deficiency; 
in cases of severe salt deficiency a larger dose (1 mg.) of 
9a-fluorohydrocortisone may be required. Until this 
preparation became available, deoxycortone acetate was 
a useful supplement to cortisone therapy, and liquorice 
root and its extracts also exert a mild deoxycortone-like 
action; when administered to adrenalectomized subjects 
in conjunction woth cortisone, glycyrrhetinic acid causes 
some retention of sodium and chloride, but has a stronger 
water-retaining effect. 

In the author’s series of adrenalectomized patients the 
hypertensive group remained well on a daily dose of 
50 mg. cortisone acetate with no additional salt-retaining 
agent, and similarly no problem regarding salt and water 
balance arose in the cases of Cushing’s syndrome. In 
the group with metastatic malignant disease, however, 
control was more difficult. Initially they were mostly 
controlled on cortisone alone in a daily dose of 50 mg., 
but in many cases salt deficiency developed later and 
additional therapy with deoxycortone acetate or 9a- 
fluorohydrocortisone was required. The author stresses 
the importance of maintaining adrenalectomized subjects 
on full substitution therapy and has found that the 
required daily dose of cortisone ranges from 37-5 to 
50 mg. In an adrenal crisis, intravenous hydrocortisone, 
100 to 300 mg. in a saline infusion given over 6 to 24 
hours, has proved the best treatment; for the crisis in 
patients with severe salt loss 9«-fluorohydrocortisone 
may be infused intravenously in one-twentieth of the 
dose of cortisone. John Lister. 


Clinical Research on the Efficacy of Intra- and Peri- 
Articular Injections of Prednisolone Tertiary Butyl- 
acetate in Rheumatic Diseases. (Ricerche cliniche sull 
efficacia delle iniezioni intra e periarticolari di predni- 
solone butilacetato terziario nelle malattie reumatische.) 
ROBECCHI, A., DANEO, V., and D’oriA, R. (1956). 
Reumatismo, 8, 344. 

At the Ospedale Maggiore, Turin, the authors have 
treated 38 patients (47 joints) suffering from various 
rheumatic diseases with prednisolone tertiary butyl- 
acetate given by intra- or peri-articular injection, the 
dose employed varying from 20 to 60 mg. In six cases an 
injection of hydrocortisone acetate was later given into 
the same joint after a suitable interval and the effects of 
the two substances compared. 

In seventeen cases of rheumatoid arthritis of varying 
severity and duration, 28 injections produced complete or 
nearly complete local improvement on fifteen occasions, 
fair improvement on seven, slight on two, and had no 
effect on four; the effects were temporary and lasted 
longest in those cases which had improved the most. 
There was no apparent correlation between the size of 
dose and the result. In fourteen cases of degenerative 
joint disease, 24 injections were given (nineteen into the 
knee and five in the hip). In the knee-joint these pro- 
duced great improvement in nine instances, moderate in 
five, slight in one, and none in four. Of the cases of 
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hip-joint disease, none was greatly improved, one being 
moderately and two slightly improved, and two un- 
changed. Again, no correlation with dose level was 
found. 

Hydrocortisone was given to three patients with rheu- 
matoid arthritis and three with osteo-arthritis. Com- 
parison was difficult, but the authors formed the impres- 
sion that if the two drugs are given in equal doses a greater 
response is to be expected from prednisolone. This 
drug was also tried in one case of gout, three of de 
Quervain’s tendo-vaginitis stenosa, and three of peri- 
arthritis of the shoulder, with moderate benefit in a few 
cases. David Friedberg. 


Errors and Abuses in the Use of Corticotherapy in Rheuma- 
toid Arthritis. (La corticothérapie dans la polyarthrite 
chronique évolutive. Erreurs d’indications. Abus 
de prescription.) FORESTIER, J., and CERTOCINY, A. 
(1957). Bull. Acad. nat. Méd. (Paris), 141, 169. 

In this paper attention is drawn to the observation that 
steroid therapy, in doses which control symptoms, begins 
to lose its beneficial effect within a few months and that 
serious side-effects may develop. It is argued, therefore, 
that rheumatoid arthritis should, in the first instance, be 
treated with the more traditional remedies in the hope 
of inducing a remission; such remissions are known to 
last from a few months to many years. If no success is 
achieved in 12 to 18 months, then steroid therapy should 
be considered. In general, maintenance doses tend to be 
too high; for example, the administration of 15 to 20 mg. 
prednisone daily, if continued for a long period of 
time, will usually lead to trouble. According to Hench, 
a patient may suffer at one and the same time from 
endogenous hypocorticoidism and exogenous hyper- 
corticoidism. Hence even a slight reduction in dosage is 
likely to aggravate symptoms considerably. 

Physiologists have calculated that the human body 
produces daily 25 mg. corticoids, expressed as hydro- 
cortisone, daily, which corresponds to 5 mg. prednisone. 
On the basis of these observations the authors recom- 
mend that the steroid should be given at 6-hrly intervals, 
and that after giving 15 to 20 mg. daily for an initial 
period of 5 to 10 days, the dose should be reduced to the 
minimum necessary for maintenance. For this purpose 
1 mg. tablets of prednisone are required so that a reduc- 
tion of 1 mg. every 3 days can be effected until the 
required maintenance dose is reached. This varies with 
the individual, but is usually found to lie between 5 and 
10 mg. 

(In the discussion that followed the presentation of 
this paper, Weill-Hallé referred to an injury he himself 
had sustained a year previously to two cervical vertebrae; 
the resulting brachial neuralgia had been intractable, 
but had yielded finally to prednisolone, of which 6 to 
7 mg. was still required daily, any attempt to reduce this 
dosage to 3 or 4 mg. being followed after a few days by 
recurrence of symptoms. This maintenance dose had 
not caused any of the usual side-effects which, as sug- 
gested, might depend on pre-existing, if unsuspected, 
organic defects. In his reply the author agreed as to the 
spectacular effects of prednisolone in relieving pain due to 
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trauma, but pointed out that this case stressed 
possibility of a state of dependence developing ever j 
non-rheumatoid conditions.) D. Preiske 


Behaviour of the Fasting Blood Sugar Level, Ins) j 
Hypoglycaemia, and the Glucose Tolerance Ci y 
during Treatment with Prednisone, with Partic: 
Reference to Prolonged Treatment. (Sul compo 
mento della glicemia a digiuno, dell’ ipoglicemia 
insulina e della curva glicemica da carico du glucc jj 
in soggetti in cura prednisonica con partico 
riguardo alle cure protratte.) EmNaAupi, G., 
D’ortA, R. (1956). Reumatismo, 8, 351. 19 refs 
At the Rheumatic Centre of the Ospedale Maggi: re, 

Turin, the authors have studied the effect of treatn 

with prednisone on the glucose tolerance curve and | 

insulin sensitivity curve in two groups of patients suffe: ng 
from rheumatoid arthritis. The first group (seven en 
cases) had been receiving the drug for some time and vw re 
on maintenance doses; the second group (six cases) |.ad 
received 40 mg. prednisone daily for 8 days. Glucose 
was given at the level of 1 g. per kg. body weight «nd 
insulin in doses of 0-15 unit per kg. body weight. [for 
the detailed results for each case, which are given in 
tables, the original paper should be consulted. ] 

Despite the long-continued administration of predni- 
sone in Group 1, the fasting blood sugar level was normal, 
the highest figure recorded being 119 mg. per 100 ml. In 
about half the cases in this group and occasionally also 
in the second group a “‘lag curve” of glucose tolerance 

was found, without a succeeding hypoglycaemia. A 

similar proportion of cases in each group showed slightly 

increased sensitivity to insulin. The authors point out 
that the degree of departure from normal was variable, 
but in no case marked. They conclude that prednisone 
does not interfere with glucose metabolism as seriously 
or as frequently as cortisone and hydrocortisone. 

David Friedberg. 


Prednisone, Prednisolone, and Immunity. Experimental 
Research in Man and Animals. (Prednisone, predni- 
solone et immunité. Recherches expérimentales chez 
homme et l’animal.) Cotucci, C. F. (1957). Presse 
méd., 65, 351. 18 refs. 
At the Clinic of Infectious and Tropical Diseases of 

the University of Naples the author carried out four 

groups of investigations on the influence of prednisone 
and prednisolone on immunity. Two groups of experi- 
ments were carried out on human subjects. 

(1) The effect was studied of the prolonged adminis- 
tration of prednisone in high doses (40 to 60 mg. daily 
according to body weight for 14 days) on the develop nent 
of active immunity in ten patients in the later sta :e of 
convalescence from typhoid fever who received high 
doses of typhoid vaccine intravenously during the same 
period; a control group of ten patients also re: °ived 
the vaccine, but without any prednisone. 

(2) The effect of prednisone in similar doses was s' idied 
on the development of active natural immunity in p. ients 
suffering from typhoid fever, one group of  velve 
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pat nts receiving the steroid from the seventh to the 
ele: nth day of the disease, and another group of twelve 
rec. ving it from the fifteenth to the twentieth day. (The 
sec 1d group received 1-5 g. chloramphenicol daily for 
the irst 10 days, and | g. for the following 18 days.) It 
was shown that in the early stages of the disease there was 
a ¢ ninution of active natural immunity when either 
pre aisone or chloramphenicol was given. After the 
fiftc nth day of the illness, neither prednisone nor 
chk amphenicol had any influence. In convalescents 
hyp rimmunized with large doses of typhoid vaccine, 
prec 1isone reduced the rate of formation of antityphoid 
agg itinins only slightly and in an inconstant manner. 
lr experiments on rabbits it was shown that the 
inje. ion of prednisolone at a rate of 5 mg. per kg. body 
wei: 1t daily prevented the formation of antibodies in 
anir als given three intravenous injections of antityphoid 
vacc ne in 3 days. On the other hand prednisolone did 
not . ffect antibodies already formed or injected in large 
doses (10 ml. serum with a titre of 1 : 40,000) for passive 
immunization. In the prevention of formation of 
antibodies in the rabbit, prednisolone appeared to be 
twice as effective as the equivalent dose of cortisone. 
V. C. Medvei. 


Some New Negative Results observed in Experiments with 
Cortisone and Hydrocortisone. (Croton Oil Dermatitis, 
Schick-Test, Ultraviolet Radiation Dermatitis, Herpes 
Simplex and Vaccinia of the Cornea, Mitotic 
Effect of Cetylic Ointment.) (Quelques nouveaux 
résultats négatifs observés au cours d’expériences avec 
la cortisone et hydrocortisone. (Dermite a l’huile de 
croton, Schick-test, dermite aux rayons ultraviolets, 
herpes simplex et vaccine de la cornée pousée mitotique 
par unguentum cetylicum.)) Musso, E. (1956). Acta 
endocr. (Kbh.), 21, 77. 2 tables, 13 refs. 

The dermatitis in the guinea-pig produced by croton 
oil was not influenced by cortisone injections. 

The reaction of guinea-pigs after intra- and subdermal 
injections of diphtheria toxin was not affected by cortisone 
injections. 

The erythema produced by ultraviolet radiation in 
man was not influenced by cortisone injections nor by 
treatment with 2-5 per cent. hydrocortisone ointment. 

Boih the corneae of rabbits were inoculated with 
herpes simplex or vaccine Lancy. One eye was treated 
with drops of 2-5 per cent. hydrocortisone acetate every 
secon(! hour for 10 days. No difference in the evolution 
of the infections was seen in the two eyes. G. von Bahr. 


Predn'sone in Rheumatology. (La métacortandracine 
(prednisone) en rhumatologie.) Coste, F., and 
Cayia, J. (1956). Rev. Rhum., 23, 633. 


Clinic: | and Biological Findings and Practical Considera- 
tion concerning the Unfavourable Side-Effects of 
Pre nisone Therapy in Rheumatic Diseases. (Rilievi 
clin >-biologici e considerazioni pratiche sugli effetti 
coll terali sfavorevoli della terapia prednisonica delle 
mal ttie reumatiche.) DANEO, V. (1957). Minerva med. 
(To: 10), 48, 87. 40 refs. 


Has Intra-Articular Cortisone a Systemic Effect? (Hat 
die intraartikulare Hydrocortisoninjektion eine allge- 
meine Wirkung?) Gross, D. (1957). Z. Rheumaforsch., 
16,17. 4 figs, 21 refs. 


Treatment of Rheumatoid Arthritis and Ankylosing 
Spondylitis with Intravenous Infusions of ACTH and 
Intramuscular Cortisone in Reduced Dosage. (Le 
traitement aux perfusions intraveineuses d’ACTH et 
de cortisone intramusculaire en doses réduites, de la 
polyarthrite chronique évolutive et de la spondilite 
ankylopoétique.) Stora, I., Dimirriu, C. G., DruGa, 
A., GHENNTU, E., LAZAROvICI, I., NiTEscu, S., MATES, 
E., and Merovici, S. (1956). Rev. argent. Reum., 
21, 251. 


Estimations of Urinary 17-Ketosteroid Output in differ- 
ently reacting Groups of Cases of Chronic Rheumatism. 
(Untersuchungen der 17-Ketosteroidausscheidung im 
Urin bei reaktionsdifferenten Gruppen des chronischen 
Rheumatismus.) MERKEL, G. (1956). Z. ges. inn. Med., 
11, 1031. 28 refs. 


Influence on Circulating 17-Hydroxycorticosteroid Con- 
centrations of Compounds structurally related to Sali- 
cylate. Done, A. K., Ey, R. S., and KELLeEy, V. C. 
(1956). Proc. Soc. exp. Biol. (N.Y.), 93, 294. 15 refs. 


Treatment of Rheumatism with the New Corticosteroids. 
(Behandlung des Rheumatismus mit neuen Cortico- 
steroiden.) BON, A. (1957). Schweiz. med. Wschr., 
87, 208. 


Anterior Pituitary Glands in Patients treated with Corti- 
sone and Corticotropin. KiLBy, R. A., BENNETT, W. A., 
and SPRAGUE, R. G. (1957). Amer. J. Path., 33, 155. 
9 figs, 48 refs. 


Effect of Hydrocortisone and Prednisone on the Excretion 
of Uropepsin in Rheumatic Subjects. [In English.] 
Oxa, M., and Ano, J. (1957). Acta rheum. scand., 
3, 68. Orefs. 


Pancreatic Necrosis in Cortisone-Treated Children. 
Baar, H. S., and Worrr, O. H. (1957). Lancet, 
1, 812. 4 figs, 20 refs. 


Adrenal Cortex and Rheumatism. (Nebennierenrinde und 
Rheumatismus.) FASSBENDER, H. G. (1957).  Z. 
Rheumaforsch., 16, 76. 11 figs, 16 refs. 


Adrenal Cortical Hormones in the Treatment of Rheu- 
matism. (Die Nebennierenrindenhormone in der 
Rheumatherapie.) FELLINGER, K. (1957). Z. Rheuma- 
forsch., 16, 90. 40 refs. 








CORRIGENDA 





Volume 16, pp. 230-237 


MYALGIC SYNDROME WITH CONSTITUTIONAL EFFECTS 
POLYMYALGIA RHEUMATICA 


BY 


H. STUART BARBER 


From the Rheumatism Unit, Withington Hospital, Manchester, and the Devonshire Royal Hospital, Buxton 


Page 234, Column 2, Line 14, to read: 


. . . The weight increased by 15 Ib. and the E.S.R. fell 
to 40 mm./hr. 


Page 236, Column 2, Last paragraph, to read: 


The report of a discussion on the clinical aspects of 
polymyositis (Nattrass, 1956; Walton, 1956) suggests that 
this disease may be closely allied. Nevertheless, from the 
description, differences are apparent. Four clinical groups 
are identified, in all of which muscular weakness, wasting, 
and sometimes pain are so obtrusive that many cases are 
initially diagnosed as suffering from muscular dystrophy. 
One group contains cases of severe rheumatoid arthritis with 
secondary polymyositis and skin changes resembling 
exfoliative dermatitis, seborrhoeic dermatitis, lupus erythe- 
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matosus, or scleroderma. Similarly to the condition 
described, polymyositis, when not associated with mali 


disease, either improves spontaneously, becomes arreste , 


responds to steroid therapy. In none of the present 
was there found a muscular weakness or atrophy sugg 
of a muscular dystrophy nor did this develop durin 
course of the disease. 


Page 237, Column 2, Paragraph 4, to read: 


I am grateful to Professor J. H. Kellgren who k 
undertook to examine all the X-ray films of the case: 
confirmed that there was no evidence of rheumatoid art! 
and to Dr. J. Ball for the many sheep cell agglutination 
he has carried out on these cases. 
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An’. rheum. Dis. (1957), 16, 411. 


C JURSE AND PROGNOSIS IN RHEUMATOID ARTHRITIS* 


J. J. R. DUTHIE, P. E. BROWN, J. D. E. KNOX, AND M. THOMPSON 


From the Rheumatic Unit, Northern General Hospital, Edinburgh 


[i a previous communication (Duthie, Thompson, 
Wei’, and Fletcher, 1955), the results of treatment 
in hospital and the subsequent progress of a group 
of p.tients with rheumatoid arthritis were described. 
At the time of the first report the mean duration of 
follow-up was 24-4 months. Certain factors which 
miglit influence prognosis were considered. It was 
concluded that improvement following treatment in 
hospital was reasonably well maintained in the 
majority of patients if subsequent medical and 
social supervision were adequate. The most impor- 
tant factors in prognosis proved to be the duration 
of disease on admission, sex, and type of course 
run up to the time of admission. Patients admitted 
within one year of the onset of symptoms fared 
substantially better than those admitted at a later 
stage of the disease; the prognosis in males was 
better than in females; an acute onset followed by 
a rapidly progressive course in the early stages 
seemed to indicate a more benign form of the 
disease. Age at onset, the erythrocyte sedimentation 
rate (E.S.R.), haemoglobin level, and activity of the 
disease on admission gave no useful indication 
regarding the subsequent course of the disease. 

The present report is concerned with vad further 
study of this group of patients. F 


Composition of the Group 


The original group consisted of 307 patients admitted 
to the Rheumatic Unit, Northern General Hospital, 
Edinburgh, between June, 1948, and July, 1951. 

At ‘he third and most recent assessment, nearly 
6 years (67-4 months) after discharge from hospital, 
247 of ‘he original group remained available, 36 had died 
since <scharge, seventeen had left Scotland, and seven 
had de‘,ulted. The group included all cases of rheuma- 
toid ar nritis admitted to the unit in the 3-year period. 
All ha’ been considered in need of treatment as in- 





* Pap - presented at a Plenary Session of the IX International 
Congres: of The Rheumatic Diseases at Toronto, in June, 1957. 
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patients because of active disease, the presence of 
deformities, or a combination of both. 30 per cent. of 
males and 18 per cent. of females were admitted within 
6 months of the onset. In 32:5 per cent. of males and 
44-4 per cent. of females, the duration of the disease on 
admission was 5 years or over. The composition of the 
group is shown in Table I. 


TABLE I 


COMPOSITION OF GROUP 





Data _Males Females, Total 











Number of Cases of Rheumatoid Arth- 
ritis admitted between looms 1948, 
and July, 1951 . 2% 307 





Mean Duration of Stay in Hospital (wks) 9-4 





Period between Discharge and First 
Assessment (mths) 24:4 
(range 12 to 50) 





Number of Deaths between eye 








and First Assessment . 2 1; £3 
Number no longer Available .. re 10 
Number at First Assessment .. me ee | 205 282 





Period between Discharge and Second 
Assessment (mths) .. 52-4 
(range 37 to 76) 





Number of Deaths between ee 








and Second Assessment ; | | 26 
Number no longer Available | 23 
Number at Second Assessment. . .-| 6&9 189 258 





Period between Discharge and Third 
Assessment (mths) . 67-4 
(range 52 to 92) 





Number of Deaths between aati 








and Third Assessment ; 14 22 36 
Number no longer Available .. a 24 
Number at Third Assessment .. oe | 182 | 247 





Mean Age at Onset (yrs) “ ..| 44°6 | 43-5 
Mean Age on Admission (yrs) F 0-6 | 50-5 
Mean Age at Third Assessment (yrs) 4-1 $3°3 
Mean Duration of Disease on Admis- P 


sion (yrs) .. oe | s3 
Mean Duration of Disease at Third | } 
Assessment .. a a -o| Ube3 | 12°5 
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It must be clearly understood that these patients were 
selected in the sense that many milder cases were seen 
during the period who were not considered to be in need 
of admission to hospital. This must be borne in mind in 
considering the validity of any conclusions based on the 
results of the present analysis. Kellgren, Lawrence, and 
Aitken-Swan (1953), in a survey of rheumatic complaints 
in an urban population, noted that 38 per cent. of women 
and 19 per cent. of men with rheumatoid arthritis had 
not even consulted their family doctors up to the time 
of the survey. It is likely that in many patients the 
disease runs a mild course giving rise to little disability. 

While in hospital the basic regimen of treatment con- 
sisted of rest in bed, the application of plaster splints to 
affected joints, maximum tolerable doses of aspirin, 
physiotherapy, and a graduated return to the optimum 
functional level attainable. Gold, Butazolidin, cortico- 
trophin, and steroids were not used. Throughout the 
follow-up period patients attended the clinic regularly 
for review. Adjustments in treatment were made and 
splints renewed as the need arose. Advice and help were 
given in the solution of domestic or employment 
problems. 


Deaths.—36 patients (14 males and 22 females) died 
between discharge from hospital and the time of the third 
assessment. Six (5 females and 1 male) were under 
50 years of age, 21 (12 females and 9 males) were between 
50 and 70 years, and the remaining nine (5 females and 
4 males) were over 70 years at the time of death. With 
regard to the duration of the disease, none died within 
one year of the onset, eleven died between | and 5 years, 
thirteen between 5 and 10 years, and twelve over 10 years 
from the onset. The causes of death were as follows: 





























Cause of Death No. | Percentage 
Coronary Thrombosis 6 
Cardiovascular Cerebral Thrombosis 2 
Disease Congestive Failure ate 2 36 
Hypertension with Renal 
Failure - , 3 
Pneumonia . . ‘i wa 4 
Infections Pulmonary Tuberculosis .. 2 19 
Infective Hepatitis 1 
Renal Disease Pyelonephritis 3 11 
Amyloid 1 
Malignant Disease 6 17 
Gastro-intestinal Ulcerative Colitis .. 2 11 
Disease Peptic Ulceration .. a 
Pulmonary Embolism .. at 6 
Systemic Lupus Erythematosus. . 1 
Total et sty Fs 5 ooh ae 100 











Cobb, Anderson, and Bauer (1953) found that deaths 
from infections, various forms of nephritis, valvular 
heart disease, and pulmonary embolism were commoner 
amongst 583 patients admitted to hospital with rheuma- 
toid arthritis than in the general population of Massa- 
chusetts in 1940. Numbers in the present study are too 
small to justify detailed analysis of this sort, but the 
causes of death do not appear remarkable. 
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Methods of Assessment 


The methods used for assessing disease activity d 
functional capacity were described in the first rey rt, 
but for convenience the details are reproduced in T le 
II and Table III (opposite). An overall assessmer of 
clinical progress was also made, but did not pro de 
any additional information and so has been om. ed 
from the present analysis. 


TABLE IT 
GRADES OF FUNCTIONAL CAPACITY 











Grade Definition Remarks 
I Fit for All Normal Full employment in u i 
Activities work 
Full house duties 
Il Moderate Restriction Usual employment : 


modifications 
Light or part-time wor 
All housework save the 
heaviest 
No dependency on ot 





lll Marked Restriction Only very light work or light 
housework 
Some degree of dependency 


on others 





Not capable of any wor 
Completely dependent on 
others 


IV Confined to Chair or 
Bed 











Results 


Functional Capacity.—The proportion of patients 
in each grade of functional capacity on admission, 
discharge, first assessment, and third assessment is 
shown in Table IV. As there were no significant 
changes in the distribution of patients over the four 
grades between the second assessment (52-4 mths 
after discharge) and the third assessment (67-4 mths 
after discharge) the figures for the second assess- 
ment have been omitted from the Table. !n the 
last two columns the proportion of cases in the 
upper two grades is contrasted with that in the lower 
two grades. Between admission and discharge the 
percentage of cases in the upper two grades rose 
from 35-4 to 75-5, but only 11-3 were considered 
to have no significant disability (Grade I). 


TABLE IV 


FUNCTIONAL CAPACITY ON ADMISSION, DISCH \RGE, 
FIRST ASSESSMENT, AND THIRD ASSESSME*'T 

















——~ 

Lea ~ Functional Grades (per cent. o! otal) 
re) re) — — 
Estimation |Cases| I II Ill IV | 1+]! UI+IV 
Admission ..| 282 | — _ | 35-4 | 42-6 | 22-0 | 35-646 
Discharge .-| 282 | 11-3 | 64-2 | 24-1 0-4 | 75 24 5 
First Assessment | 282 | 28-4 | 44-0 | 25-1 2°5 | 72: 27°6 
Third Assessment| 247 | 23-5 | 40-5 | 26-7 | 9-3 | 64 36:0 
. . u : | ——s 
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TABLE III 
DEGREES OF DISEASE ACTIVITY 
_— | 
Degree of Erythrocyte Sedimen- Haemoglobin Joint Systemic 
Activity | tation Rate (mm./hr) (per cent.) Involvement Disturbance 
. Inactive 20 or Under 85 or Over No symptoms due to in- None 
| flammation in the joints 
Moderately Active 20-60 | 65-85 Signs of activity in several Moderate, weight steady 
} joints 
. Very Active Over 60 65 or Under Signs of acute inflammation 7 Marked, with loss of weight 
in many joints 
TABLE V 
CHANGES IN FUNCTIONAL CAPACITY BETWEEN ASSESSMENTS 
‘ Increase or Decrease in Each Grade as a Percentage of Total 
Grade | aes = . — 
Admission to Discharge to First Assessment to Second Assessment to Admission to 
Discharge First Assessment Second Assessment Third Assessment Third Assessment 
re ees | 417-1) 0-5 4:4) +23-5 | 
/ +40: +17+1 6-1 | +28-6 
m | +28-8) | =—se-2J 1-8 | —3-8 1-7f + 5-1) 
m | 18-5) + 1:0) ~1-5) +3-1 15-9 ) 
-—40-1 | b+ 3-1 +6+2 28-6 
IV —21-6 J +24) $3°7 43-7 13-1] 12-7 | 
‘No. of Cases 282 282 258 247 247 
At the first assessment 28-4 per cent. were placed TaBLe VI 


in Grade I, indicating continued improvement since 
discharge. Between the first and third assessments 
remarkably little change had taken place. As might 
have been anticipated, if only on account of increas- 
ing age and duration of the disease, the proportion 
in the lower grades had increased, but only 9-3 
per cent. had become so severely disabled as to be 
dependent on others. 23-5 per cent. were con- 
sidered to have no significant disability; 40-5 per 
cent. suffered only moderate impairment of function. 
In Table V this information is presented in a more 
dynamic fashion. Changes in the proportion of 
patients in each grade are shown as percentages of 
the total. It is of interest to note that between 
discharge and the first assessment the proportion 
in Grade II diminished by 20-2 per cent., 17-1 per 
cent. moving to Grade I and 3-1 per cent. to the 
lower two grades. Between the first and second 
and the second and third assessments a small per- 
centage were relegated to the lower grades. Between 
admission and the third assessment there was an 


overall increase of 28-6 per cent. in the two upper 
graces. 


Disease Activity.—Table VI shows the distribution 
of patients in the three degrees of disease activity. The 
percentage rated as moderately active showed little 
variation during the period of observation, but there 
was 4 significant diminution in the very active group, 
wit!: a corresponding increase in those considered 
to Le inactive at the time of assessment. 


DISEASE ACTIVITY ON ADMISSION, DISCHARGE, FIRST 
ASSESSMENT, AND THIRD ASSESSMENT 











Time No. Disease Activity (per cent.) 
of of 
Estimation Cases Very Moderate-| Inactive 
| Active ly Active 

Admission a a 282 26: 63°5 10 
Discharge Ey --| 282 5-0 59-2 35-8 
First Assessment .-| 282 3:5 65-6 30-9 
Third Assessment .-| 247 1-2 69-6 29-2 





Capacity for Work.—Arbitrary methods of assess- 
ment may have little meaning. The results of 
treatment must be related to the capability of 
patients to resume their daily activities on discharge 
from hospital. Only 76 patients had been gainfully 
employed within one year of admission. Their 
employment status on admission, first assessment, 
and third assessment is shown in Table VII. 


TABLE VII 
EMPLOYMENT STATUS ON ADMISSION, FIRST ASSESS- 
MENT, AND THIRD ASSESSMENT 


| | 





Employment Status (per cent.) 








Time | No. | 
of of |Normal| Light No | Fit but 
Estimation Cases |Employ-| Work Work | Unem- 
| ment ployed 
Admission... ..| 76 | 5:3 | 184 | 76:3 mn 
First Assessment ..| 76 | 38-2 43-4 11-8 6°6 
Third Assessment ..| 66 | 39°4 37°9 18-2 4°5 


| | 
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Only 5-3 per cent. were capable of their normal 
work onadmission. At the first assessment 38-2 per 
cent. were engaged in their previous occupation 
and 43-4 per cent. had obtained suitable light work. 
At the third assessment, when 66 of the original 
group were still available, the proportion engaged 
in normal employment had altered little. There 
had been a moderate increase (11-8 to 18-2 per 
cent.) in those unfit for any type of employment. 

In view of the large number of housewives in the 
group, an assessment of their capacity for household 
duties was made. The results are shown in Table 
VIII. The pattern of continued improvement 
between discharge and the first assessment is again 
evident. Little change took place between the first 
and third assessments, when 19-4 per cent. reported 
themselves fit for all household duties and 41-0 per 
cent. fit for all but the heaviest tasks. 


TABLE VIII 


HOUSEWIVES CAPACITY FOR WORK ON ADMISSION, 
DISCHARGE, FIRST ASSESSMENT, AND THIRD 











ASSESSMENT 
Housewives Capacity for Work 
per cent.) 
Time No. 
of of All Light 
Estimation Cases All Duties | prouse- | «N° 
Work Save waek Work 
Heaviest 

Admission .. i —- 8-8 50-9 40-3 
Discharge .. col Ren 2°9 41-5 48-6 7-0 
First Assessment .. 171 15-8 45-6 27°5 11-1 
Third Assessment ..| 134 19-4 41-0 22°4 17-2 




















Social and Economic Factors 


Social and economic factors were dealt with in 
some detail in the first report. The value of skilled 
assistance in the solution of domestic and employ- 
ment problems was emphasized. There was a close 
correlation between improvement in the medical 
sense and betterment in social circumstances. At 
the third assessment this relationship was preserved. 
In 96:6 per cent. of 58 cases in Grade I of functional 
capacity, improvement in social circumstances was 
reported by the patient or almoner. 82-7 per cent. 
of 98 cases in Grade II and 55-7 per cent. of 88 cases 
in Grades III and IV reported improvement. Only 
among the cases in Grades III and IV had deteriora- 
tion occurred in a significant number (26-1 per cent.). 


Employment.—At the third assessment, 90-9 per 
cent. of 33 cases in Grade I of functional capacity 
and 63-9 per cent. of 36 cases in Grade II, who 
were considered eligible for work on discharge from 
hospital, were employed in remunerative occupa- 
tions. All 27 cases in Grades III or IV at the third 
assessment were unemployed. 











Of 151 housewives, 96-1 per cent. of 26 in Grade |. 
81-2 per cent. of 64 in Grade II, and 18 per cent. f 
61 in Grades III and IV at the third assessment we e 
performing all, or all but the heaviest, of th + 
household duties. Thus the day-to-day activit s 
of these patients showed reasonably good corre .- 
tion with the four gradings of functional capac , 
used in making the assessments. 


Type of Occupation.—In the first report it appe 
ed at the first assessment that members of the p: )- 
fessional and clerical classes had fared less weil th n 
manual workers. At the third assessment t¢ is 
difference was no longer significant. 


Prognosis 


This general analysis of results provides 0 
guidance as to the course the disease is likely to : in 
in the individual patient. An analysis has been 
made of various factors which might be of help in 
this connexion. The most important have proved 
to be the duration of the disease before admission 
to hospital, the sex of the patient, the type of course 
run before admission, and the response to treatment. 
The results of the sensitized sheep cell test sugyest 
that this may also be of prognostic significance. 


Duration of Disease.—The most important single 
factor was found to be the duration of the disease 
at the time of the patient’s admission to hospital. 
The relationship between this factor and functional 
capacity is shown in Table [IX (opposite). 

At the first assessment the percentage of cases in 
Grade I of functional capacity was greatest (42-9) 
in those admitted within one year of the onset, and 
least (16-3) in those admitted more than 5 years 
after the onset. The differences between the four 
groups were highly significant (P<0-01).* The 
differences between the proportions in Grades | and 
II in the four groups are also highly significant 
(P<0-01). At the second and third assessments 
these differences were equally marked. Cases 
admitted more than one year after the onset of 
disease showed a decline in the proportion p! ced 
in Grade I, which was not evident in those adm tted 
within one year of the onset. An analysis o: the 
relationship between disease activity at all as ess- 
ments and the duration of the disease on admi sion 
is shown in Table X (opposite). At the first a ess- 
ment the percentage of inactive cases was 4( 5 in 
those admitted within one year of onset. and 
26-8 for all those admitted later. The © ‘er- 





* Values for P have been calculated by the X2 test with app priate 


degrees of freedom. 
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TABLE IX 
RELATIONSHIP BETWEEN FUNCTIONAL CAPACITY AND DURATION OF DISEASE ON ADMISSION 
Du ition of Disease at Time of | 
Admission (yrs) Under 1 1-5 5-10 Over 10 
_ Per cent. Per cent. Per cent. a Per cent. 
’ No. '— No. —————,_——-. No. - - No. as 
Time of Estimation of Grade | Grades of Grade | Grades of Grade Grades of Grade | Grades 
Cases I I and II | Cases I I and II | Cases I land II Cases I I and II 
~ / {mission nen meeee ae 32-181 - 37-0 49 — |o7|ea| — | #2 
I scharge.. ae io ..| 84 14-3 85-7 81 12-3 83-9 49 6:1 59-2 68 10-3 64°7 
F ‘st Assessment .. Ss wal ae 42-9 83-3 81 30-9 75°3 49 16°3 63:5 68 16-2 60-3 
S -ond Assessment oe vel 9S 47-4 85-9 75 28-0 72:0 43 11-6 62-8 62 14-5 53-2 
1 ird Assessment “ vel Ve 42-7 76-0 73 23-3 68-5 41 9-8 63°4 58 8-6 43-1 
TABLE X 
RI 


ATIONSHIP BETWEEN DISEASE ACTIVITY AT ALL ASS 


ESSMENTS AND DURATION OF DISEASE ON ADMISSION 





Dur. tion of Disease at Time of Admission (yrs) Under 1 




















1-5 5-10 Over 10 

- F : No. of | Percent. | No. of | Per cent. “No. of “Per cent. j ‘No. of f Per cent 

Time of Estimation Cases Inactive Cases Inactive Cases Inactive Cases Inactive 
Admission Se ie er les, ee earn ae 6-0 81 12-3 49 123 | 6& | 418 
Discharge i al ns ee oe a 84 28-5 81 39-5 49 38-8 68 38-3 
First Assessment Sta ae sta - a 84 40:5 81 30-9 49 18-4 68 28-0 
Second Assessment — eS 4 ‘ - 78 35-9 75 22:7 43 16-3 62 29-0 
Third Assessment oe i ee or ne 73 45-3 73 24-7 41 19-5 58 20-7 





ence was regarded as significant (difference = 13-7 
per cent., standard error of the difference (S.E.)= 
6-2, diff./S.E.=2-2). A similar difference (12-6 
per cent.) was found at the second assessment. At 
the third assessment the percentage of inactive cases 
amongst those admitted in the first year had risen 
to 45-3, whereas the percentage in other groups 
had fallen to 22-1. The difference was highly 
significant (difference =23-2, S.E.=6-6, diff./S.E.= 
3:5). It is also of interest to note that functional 
capacity and disease activity were closely related 
in cases of under 5 years’ duration, but the relation- 
ship became less marked in cases of longer duration. 
A proportion of such cases became inactive’ but 
suffered considerable impairment of functional 
capacity, 


TABLE 


Age at Onset.—The relationship between age at 
the onset of the disease and functional capacity is 
shown in Table XI. The apparently favourable 
prognosis in the small group of patients in whom 
the disease started at over 60 years of age has little 
meaning and is accounted for by the fact that a 
relatively high proportion of these patients was 
admitted in the first year of the disease (74 per cent. 
as compared with 30 per cent. in the 40-60 yrs group, 
and 17-4 per cent. of the under 40 yrs group). The 
differences between the proportion of cases in 
Grade I in the three age groups at the third assess- 
ment are not statistically significant. It would 
appear that, within the limits of this study, the age 
at onset of the disease was not of any prognostic 
significance. 


XI 


RELATIONSHIP BETWEEN FUNCTIONAL CAPACITY AND AGE AT ONSET 




















Age a‘ Onset (yrs) Under 40 40-60 Over 60 
Per cent. Per cent. Per cent. 
No. No. \ No. 

Time of Estimation of Grade Grades of Grade | Grades of Grade Grades 

Cases I I and Il Cases I I and II Cases II I and II 
Adr «sion a 4 re aie 104 — 43-3 147 — 31-3 31 — 29-0 
Disc! arge = = os s 104 21-2 78-8 147 4-1 72-8 31 12-9 77-4 
First. Assessment ie ee .., 104 29-8 74-0 147 26:5 72-1 31 32-3 67-7 
Seco. 1 Assessment x aha Pe 96 30-2 71-9 135 23-0 69-6 27 44-4 66-7 
Thir, Assessment ae - = 92 28-3 69-6 131 19-1 63-4 24 33-3 45-8 
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TABLE 


FUNCTIONAL CAPACITY IN MALES AND FEMALES 
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XII 





























Males | Females 
Time of Estimation Per cent. | | Per cent. 
No. No. | 
of Grade | Grades Grades of Grade | Grades | Grade 
Cases I | TandIi | Ul and IV | Cases | I TandW | land 
Admission. 77 a | 3604 | 63-6 | 25 | — 35-1 
Discharge 77 7°38 83-1 16-9 | 205 12-7 72°7 
First Assessment ry 41-5 | 84-4 15-6 205 23-4 67°8 
Second Assessment 69 40-6 81-2 18-8 189 | 23-3 66-1 
Third Assessment .. 65 38-5 | 75°4 | 24:6 | 182 | 18-1 59-9 
| ! 








Sex.—The relationship between sex and functional 
capacity is shown in Table XII. On admission the 
two sexes were equally distributed over the four 
grades. On discharge there was little difference 
between males and females, although a rather 
higher proportion of women were discharged in the 
two lower grades (27-3 per cent. as compared with 
16-9 per cent. of males). At the first assessment, 
41-5 per cent. of males were considered fit for 
Grade I, compared with 23-4 per cent. of females. 
The percentage of males in Grades I and II was 
84-4 and of females 67-8. These differences were 
regarded as highly significant (Grade I: difference = 
18-1 per cent., S.E.=6°3, diff./S.E.=2-8; Grades I 
and II: difference=16-6 per cent., S.E.=5-3, 
diff./S.E.=3-2). There was little change in the 
relative position of males and females at the second 
and third assessments. This difference in func- 
tional capacity is not directly related to disease 
activity. Although the disease was regarded as 
inactive in a higher proportion of men at the third 
assessment (36-9 per cent. of males; 26-4 per cent. 
of females), the difference between the sexes in this 
respect did not reach the level of statistical signi- 
ficance. 


Type of Course.—Patients were grouped according 
to the type of course the disease had run up to the 


TABLE 


RELATIONSHIP BETWEEN FUNCTIONAL CAPACITY AND TYPE OF COURSE 

























time of admission to hospital. Three types 
course were distinguished: 
(1) Rapidly progressive without remission. 
(2) Slowly progressive without remission. 


(3) A course of exacerbation and remission. 


It was not always easy to distinguish betw 
Types 2 and 3, and an analysis of the results revea 
no significant difference in the subsequent cou 
run by these two groups of patients. At the first 
assessment, however, 54:3 per cent. of those who 
had run a rapidly progressive course before admis- 
sion were placed in Grade I of functional capacity 
as compared with 23-3 per cent. of those in the other 
two groups (Table XIII). The corresponding per- 
centages for those placed in Grades I and II com- 
bined were 91-3 and 68-7. The differences were 
both highly significant (Grade I: difference=31-0 
per cent., S.E.=7-8, diff./S.E.=4-0; Grades I and 
II: difference=22-6 per cent., S.E.=5-1, diff. 
S.E.=4-4). Further inquiry, however, revealed 
that all cases classed as rapidly progressive had been 
admitted to hospital within one year of the onset of 
symptoms. It was obviously necessary to compare 
this group with others admitted within the first year 
(Table XIII). Although the difference between the 
proportions of cases in Grades I and II combined 
did not reach the level of statistical significance at 
the first assessment, for those in Grade I the differ- 
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Rapidly | Other Other Types admit 
Type of Course Progressive Types within one year of ( 
Per cent. Per cent. | Per cen 
No. No. No. | 
Time of Estimation of Grade Grades of | Grade Grades of Grade 
Cases I I and II Cases I I and II Cases I 
Admission 46 own 30°4 236 | — 36-4 38 | 
Discharge 46 8-7 91-3 236 11-9 | 72°5 oe 6f abd 
First Assessment 46 $4°3 | 91-3 236 | 23-3 | 68:7 38 28-9 
Second Assessment a4 3-1 | 93-2 2144 | 21:3 65°4 | ee eee 
Third Assessment 41 51-2 80-5 206 18-0 | 60-7 34 32-4 
| | 
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e was significant (difference=25-4 per cent., 
.=10-4, diff./S.E.=2-4). At the second and 
d assessments the comparisons were essentially 
same, except that at the third assessment the 
erence between rapidly progressive cases and 
ers admitted with one year of onset had become 
marked. 

imilar results emerged from an analysis of 
dis ase activity; 51-2 per cent. of the rapidly 
pr gressive group were graded as inactive at the 


er 
S. 
th 
th 
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thi d assessment as compared with 24-8 per cent. 


of ill others and 38-2 per cent. of others admitted 
in he first year. 


unctional Capacity on Admission and Discharge.— 
Th degree of disability on admission and discharge 
has been related to the subsequent course of the 
disc ase. 

Of those placed in Grade IT of functional capacity 
on admission (87 patients), 80-5 per cent. were 
still in Grade I or II at the third assessment, as 
compared with 55-8 per cent. of those in Grade III 
on admission (106 patients) and 55-7 per cent. of 
those in Grade IV on admission (54 patients). The 
difference between patients in Grade II and those 
in the two lower grades on admission was highly 
significant at the third assessment (P<0-01). The 
relationship between functional capacity on dis- 
charge and at subsequent assessments is shown in 
Table XIV. 

Of the thirty patients discharged in Grade I, 
86:7 per cent. were still in Grade I or II at the 
third assessment. Of 1!60 cases discharged in 
Grade II, 71-9 per cent. were in the two higher 
grades at the third assessment. Of 57 cases dis- 
charged in Grade III or. IV, only 29-8 per cent. had 
reached the upper two grades at the third assessment. 
The difference between patients discharged in 
Grade I or II and those discharged in the two lower 
grades was highly significant at the third assessment 
(P<0-01). 
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Activity of Disease on Admission and Discharge.— 
Only 28 of the patients available at the third 
assessment had been regarded as inactive on admis- 
sion. Of these 50 per cent. were rated inactive and 
50 per cent. as moderately active at the third assess- 
ment. Of 152 patients rated moderately active on 
admission, 32-6 per cent. were inactive, 66-1 per 
cent. moderately active, and 1-3 per cent. very 
active at the third assessment. Of 67 patients rated 
very active on admission, 16-0 per cent. were in- 
active, 83-4 per cent. moderately active, and 1:6 
per cent. very active at the third assessment. 92-9 
per cent. of cases rated inactive on admission were 
in Grades I and II of functional capacity at the third 
assessment as compared with 65-1 per cent. of 
cases moderately active and 53-7 per cent. of cases 
very active on admission. Although the numbers 
are small, the outlook for cases considered inactive 
on admission is significantly better than it is for 
moderately or very active cases. The difference 
between moderately active and very active cases on 
admission in terms of functional capacity at the 
third assessment is not significant. 

When the duration of disease on admission was 
related to disease activity on admission and at the 
third assessment, it was noted that only 6 per cent. 
of the 84 cases admitted in the first year were con- 
sidered inactive, as compared with 12-3 per cent. 
of the 81 cases in the 1-5 yrs group, 12:3 per cent. 
of the 49 cases in the 5-10 yrs group, and 11-8 
per cent. of the 68 cases in the over 10 yrs group. 
At the third assessment the proportion of inactive 
cases in the four groups were 45-3 per cent., 24-7 
per cent., 19-5 per cent., and 20-8 per cent. The 
most striking feature of this analysis is the fact 
that, although 94 per cent. of the first year group were 
considered moderately or markedly active on admis- 
sion, nearly half were rated inactive at the third 
assessment. The difference between this group 
and those of longer duration on admission is highly 
significant (P<0-01). 


TABLE XIV 


RELATIONSHIP BETWEEN FUNCTIONAL CAPACITY ON DISCHARGE AND LATER 





Functional Capacity on Discharge 

















Grade I Grade II Grades ITI and IV 
Per cent. Per cent. Per cent. 
No. No. —_ No. 
Time of Estimation of | Grade Grades of Grade Grades | of Grade Grades 
Cases | I I and II Cases I I and Il Cases I I and Il 
Firs’ Assessment i ae ae 32 50-0 93-8 181 32-6 83-4 69 7:2 33-3 
Secc «d Assessment 56 ea ves 31 48-4 90-3 167 30-5 79-0 60 10-0 35-0 
Thir Assessment se ee i 30 36-7 86-7 160 27°5 71-9 57 7-0 29-8 
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Only twelve cases were rated as markedly active 
on discharge, and in view of their small number 
these have not been included in the following 
analysis. Of the remaining 246 cases, 151 were 
rated moderately active and 95 were inactive on 
discharge. Table XV shows the position at the 
first and third assessments. 41-3 per cent of those 
rated inactive on discharge were still inactive at the 
third assessment, compared with 24-3 per cent. 
of those rate moderately active on discharge. The 
difference is significant (P<0-02). 75 per cent. 
of the former were in Grades I and II of functional 
capacity at the third assessment, as compared with 
59-4 per cent. of the latter. The difference is 
significant (P<0-05). 


Haemoglobin Level and Erythrocyte Sedimen- 


. tation Rate on Admission.—Estimations of the 


haemoglobin and erythrocyte sedimentation rate on 
admission provided no reliable guidance as to the 
subsequent course of the disease. Analysis at the 
third assessment showed no significant difference 
between patients with haemoglobin levels below 
80 per cent. on admission and those without signi- 
ficant anaemia. Patients with an erythrocyte sedi- 
mentation rate below 20 mm./hr on admission did 
a little better than those with more rapid rates, but 
again the difference was not significant. A number 
of cases in which a rapid erythrocyte sedimentation 
rate was associated with marked anaemia (haemo- 
globin below 65 per cent.) fared badly, but their num- 
bers were too small to influence the overall picture. 


Sensitized Sheep Cell Test.*—The test was not 
available in our laboratory during the earlier stages 
of this inquiry, but at the third assessment (mean 





* The method of Ball (1950) was followed, but the technique 
differed in that M.R.C. haemagglutination plates were substituted 
for test-tubes and the tests were read after refrigeration overnight at 

Comparison of the methods showed that higher titres were 
recorded on the haemagglutination plates. In order to retain the 
specificity and sensitivity of the original test, it was considered 
advisable to designate a titre of 1/128 as the lowest indicating a 
positive result. 
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period since discharge 67-4 mths) the test was pe - 
formed in 241 of the 247 patients available at th ; 
time. The composition of the group is shown 
Table XVI. 


TABLE XVI 


SENSITIZED SHEEP CELL TEST AT THIRD ASSESSME 


COMPOSITION OF GROUP 





| | 
Males | Females| Tot 

















Sex | 
Number of Cases | 65 | 176 241 
Mean Age at Onset (yrs) | 45 43 
Positive Test at Third | No. | 39 101 140 
Assessment | —— 
| 56-8 | 58-5 


| Per cent. 





In 140 patients the results were positive (58 jer 
cent.). When functional capacity at the third 
assessment was related to the results of the test, 
it was found that 33-9 per cent. of patients in 
Grade I, 63-6 per cent. in Grade II, 73-8 per cent. in 
Grade III, and 54-5 per cent. in Grade IV gave 
positive results. 

The groups with positive and negative results 
were compared in respect of changes in functional 
capacity, disease activity, haemoglobin level, and 
erythrocyte sedimentation rate, between admission 
and the third assessment. The results are presented 
in Table XVII (opposite). 

On admission there was no significant difference 
between the positive and negative groups in respect 
of the four characteristics measured. At the third 
assessment, when the test was performed, there was 
a significant difference in all four characteristics in 
favour of the patients in whom the result was 
negative. 

Cases admitted to hospital within one year of the 
onset of symptoms have already been shown to have 
a more favourable prognosis than those admitted 
at a later stage of the disease. The status of t/ese 
patients in relation to the results of the sheep cell 
test at the third assessment was examined. [he 


TABLE XV 


RELATIONSHIP BETWEEN DISEASE ACTIVITY ON DISCHARGE, FIRST ASSESSMENT, AND THIRD ASSESSME 





| Third 








Assessment a ‘ . First 
Disease Activity No. of Per cent. Percent. Functional | No. of Per cent. Per cent. Functi 
on Discharge Cases Inactive Capacity in Cases Inactive | Capacity in 
Grades I and II | Grades I and 
Be Sick as 95 48-4 78-9 | - | 22 I 75-0 
Moderately Active a 151 24-5 72:8 143 | 24°3 59-4 
— 
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TABLE XVII 


COMPARISON OF PROGRESS BETWEEN ADMISSION AND THIRD ASSESSMENT OF PATIENTS WITH 
POSITIVE AND NEGATIVE SENSITIZED SHEEP CELL TEST AT THIRD ASSESSMENT 





























-— 
Positive Negative 
Sen tized Sheep Cell Test (140) (101) P 
No. Per cent. No. a ‘Per cent. 
Fun ona! Capacity _ } _ noah 
portion reaching Grade I ae oe as 18/140 12-8 38/101 37-6 <0-01 
Dise se Activity Mie eanees ae 
P: portion of active cases becoming inactive .. 15/122 12-6 30/92 32-6 6-01 
Hae oglobin Level — atoi 
P; portion of those under 90 per cent. who 
rose to over 90 per cent. oe x! 3 29/92 31-5 37/72 51-3 <0-02 
Eryt ocyte Sedimentation Rate OO 7 ua 
Pr portion of those over 20 mm./hr who fell 
below 20 mm./hr “ aa “> a 0/107 - 21/85 24-7 0-01 





con position of the group is shown in Table XVIII. 
There was no significant difference between the 
posi‘ive and negative groups in respect of functional 
capacity and disease activity on admission. Of the 
negative group, 61-5 per cent. were in Grade I of 
functional capacity and 59-4 per cent. were rated 
inactive at the third assessment, as compared with 
18-3 per cent. and 27-7 per cent. respectively of the 
positive group. The differences were highly signi- 
ficant (P<0-001). 
TABLE XVIII 
COMPOSITION OF GROUP ADMITTED WITHIN 
ONE YEAR OF ONSET 














Sex : | Males | Females; Total 
Cases 

Number of Cases : j 24 «| «#54 78 

Mean Age at Onset (yrs) a sa 47 | SO | 

a | Positive... 42% | 52%) 39 


Sensitized Sheep Cell Test 





Negative 58% | 48% 39 


| ' 





An examination of radiological findings in these 
two groups showed that erosions were present in 
98 per cent. of cases in which the test was positive, 


and in only 62 per cent. of cases in which the test 
was negative. 


When patients admitted in the first year were 
classified as to the type of course run up to the time 
of admission, the test was positive at the third assess- 
ment in 35 per cent. of the forty cases who had run 
a rapidly progressive course and in 65 per cent. of 
38 cases in which the onset had been more insidious. 

In view of these results, it was thought worth 
while to examine the status of 97 patients who had 
been assessed a fourth time approximately one year 
after the third assessment. In these patients the 
sheep cell test had been performed on two or more 
occasions. The composition of this group is shown 
in Table XIX. 

TABLE XIX 


RELATIONSHIP BETWEEN RESULTS OF SENSITIZED SHEEP 
CELL TEST AND PROGRESS OF PATIENTS BETWEEN 
ADMISSION AND FOURTH ASSESSMENT 

















Sex a oe a a Total Males Females 
Number of Cases - ae 97 37 60 
Number consistently Positive .. 28 12 16 
*Number with Both Positive and 
Negative Results... ‘3 32 11 21 
Number consistently Negative .. 37 14 23 
* Positive to Negative .. 19 


Negative to Positive 


Analysis of changes in functional capacity and 
disease activity in these 97 patients between admis- 
sion and the fourth assessment is shown in Table XX. 


TABLE XX 


CHANGES IN FUNCTIONAL CAPACITY AND DISEASE ACTIVITY BETWEEN ADMISSION 
AND FOURTH ASSESSMENT 














Sensitized Sheep Cell Test — Positive and Negative | —— P 
(28) (32) (37) 
Functic al Capacity = 
Prop: rtion reaching Grade I | 3/28 = 10-7 percent. | 10/32 = 31-2 percent. 19/37 = 51 per cent. P <0-01 
oom Activity 
Top. rtion of active cases becom- | | 
ing inactive a ea ..| 3/23 = 13 per cent. | 6/26 = 23 per cent. 16/32 = SO per cent. P <0-01 


Seeemenenaiil : 
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The pattern favours those in whom the sensitized 
sheep cell test had been consistently negative. The 
differences are statistically significant. It is of 
interest to note that the group giving both positive 
and negative results occupies an intermediate 
position between the consistently positive and the 
consistently negative groups. 

In view of the fact that patients were divided into 
positive and negative reactions at an arbitrary titre 
of 1/128, it was decided to investigate the possible 
relationship between the titres recorded and the 
distribution of patients over the four grades of 
functional capacity at the third assessment. The 
results (Table XXI) show a highly significant 
correlation between the titre of the sheep cell test 
and functional capacity at the third assessment 
(P<0-001). 


Discussion 


The need for more accurate knowledge regarding 
the course and prognosis in rheumatoid arthritis 
is no less urgent at present than it was at the time 
of the first report on this group of patients in 1955. 
New and more potent drugs have become available 
whose value must be assessed and balanced against 
the possible risks of their prolonged administration. 
The conservative regimen of treatment used in this 
study is unlikely to have had any specific effect on 
the course of the disease, although the value of 
general and local rest in reducing the activity of the 
disease process at least temporarily, should not be 
entirely discounted. On the other hand, prevention 
and correction of deformity, graduated exercises, 
and the continuous administration of aspirin may 
have done much to improve and maintain the 
functional level of these patients, even when the 
disease remained active. This view receives con- 
siderable support from a comparison of the func- 
tional status of the group at the first and third 
assessment. The overall improvement which took 
place between admission to hospital and the first 
assessment 2 years after discharge had been fairly 
well maintained at the third assessment 6 years after 
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upper grades had diminished by only 8-4 per ce ¢. 
between the first and third assessments. On © je 
other hand, the changes in disease activity betw: -n 
admission and the third assessment are less striki ¢. 
There had been a diminution in the number of v 
active cases and an increase in the number clas :d 
as inactive, but between 60 and 70 per cent. of 
patients had been rated as moderately active at || 
assessments. 

The number of patients who had returned to t! >ir 
normal work or to suitable alternative employm nt 
by the time of the first assessment had not din n- 
ished appreciably at the third assessment, « id 
capacity for household duties had been well mi: n- 
tained amongst the housewives. 

As was noted in the first report, improvemen. in 
the medical sense was accompanied in the majo. ity 
of cases by betterment in social circumstances as 
assessed by the social service worker. 

There was good correlation between the four 
simple grades of functional capacity used at each 
assessment and the actual day-to-day activities of 
patients between assessments. It is doubiful 
whether the more elaborate and time-consuming 
schemes for measuring the effects of the disease on 
function advocated by some authorities would 
provide much additional information of value. 

The impression gained at the first assessment that 
the progress of members of the professional and 
clerical classes after discharge from hospital was 
less satisfactory than that of manual workers was 
not confirmed at the third assessment. 

The broad conclusion can be reached on the basis 
of this study that about 65 per cent. of patients with 
rheumatoid arthritis of such severity as to lead to 
their admission to hospital may remain capable of 
leading useful and independent lives for many years 
after the onset of the disease, even if only simple 
conservative methods of treatment are used. Some 
6 years after discharge from hospital 24 per cent. 
of this group had suffered no significant impairment 
of functional capacity, 40 per cent. were slightly 
incapacitated but were able to carry out most 














discharge. The proportion of patients in the two ordinary activities, 26 per cent. were more sevecrel) 
TABLE XXI 
RELATIONSHIP BETWEEN FUNCTIONAL CAPACITY AT THIRD ASSESSMENT 
AND TITRE OF SENSITIZED SHEEP CELL TEST 

Grade of No. | Titre 
Functional of = 
Capacity | Cases \ Up to 1/16 1/32-1/64 1/128-1/256 1/512-1/1, °24 

I 56 | 22 16 | 9 | 9 

II 99 19 18 | 36 | 26 
III and IV 87 | il 16 27 | 33 
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cr: »pled, and only 10 per cent. were helpless and 
de endent on others. It is felt that continued 
me lical and social supervision has made a definite 
co tribution to the attainment of these results, 
alt ough the natural course of the disease may not 
ha e been materially altered. The value of new 
fo: ns of treatment can only be assessed by careful 
co: iparison of the results obtained with those which 
fol ow the application of conservative measures in 
ho dital followed by continued medical and social 
su) ervision. 

is Of no great value to the physician to know 
the overall results of any particular regimen of 
tre. tment if he has no means of foreseeing the course 
lik: ly to be followed by the individual patients under 
his care. Forms of treatment carrying a certain 
deg ee of risk may justifiably be used if a potentially 
prozressive and crippling form of the disease can be 
conirolled or arrested at an early stage. Similar 
risks would not be acceptable for patients in whom 
the disease is destined to run a benign course. In 
an attempt to provide information of value in this 
connexion, factors with a possible bearing on prog- 
nosis have been examined. They can be grouped 
into those which provide useful information when 
the patient is first examined and those whose 
significance can only be assessed after a period of 
treatment in hospital. 

Duration of disease, sex, and type of course run 
up to the time of admission are the most important 
in the first category. Patients admitted within one 
year of the onset have a substantially better 
prognosis than those admitted at a later stage. 
The improvement, measured in terms of changes in 
functional capacity and disease activity, noted in this 
group at the first assessment was well maintained 
at the third assessment, whereas in patients admitted 
later in the course of the disease some deterioration 
had taken place during this period. 

The results at the third assessment confirmed the 
observation that the prognosis in males is distinctly 
better than it is in females, a difference not accounted 
for by differences in disease activity. 

Patients whose disease had run a rapidly pro- 
gressive course without remission up to the time of 
admission did remarkably well. These patients had 
all been admitted within the first year of the disease, 
a testimony to the acuteness of their symptoms. 
They showed a significant advantage both in terms 
of reduction of disease activity and improvement in 
funct onal capacity over other cases admitted in the 
first \ ear. 

Th grade of functional capacity on admission 
gave :ome guidance as to the subsequent course, 
patie: ts in Grade II on admission faring rather 


better than those with more marked impairment of 
function. 

The grade of disease activity on admission gave 
little indication of future progress, although the 
small number of cases graded as inactive on admis- 
sion had a better prognosis than those showing 
moderate or marked activity. On the other hand, 
94 per cent. of cases admitted in the first year of the 
disease were considered moderately or markedly 
active and nearly half of these patients were con- 
sidered inactive at the third assessment. It is 
obvious that in this group the short duration of 
symptoms was of much greater significance in 
prognosis than the degree of activity on admission. 
This is in keeping with the observation that single 
estimations of the erythrocyte sedimentation rate 
and haemoglobin level on admission provide no 
reliable guidance as to the subsequent course of the 
disease. 

Turning to factors the significance of which can 
only be assessed after a period of observation, 
functional capacity on discharge provided a reason- 
ably reliable guide to prognosis. Those discharged 
in the two higher categories maintained their 
functional status reasonably well, whereas only a 
small proportion of those discharged in the lower 
two grades showed any improvement later on. 
Similarly, the subsequent course of the disease was 
less severe in patients assessed as inactive on 
discharge than in those in whom disease was still 
active at this time. The significance of these two 
factors can be summed up as follows: the response 
to hospital treatment in terms of improvement in 
functional capacity and decrease in disease activity 
provides a reasonably reliable guide to the course 
which the disease will run after discharge. 

When the results of the sensitized sheep cell test, 
performed at the third assessment, were related 
to the course the disease had run since admission to 
hospital, it became clear that the group in whom 
the test was positive had suffered more severely 
than those giving a negative result. The incidence 
of positive results was lowest in patients with 
Grade I functional capacity and highest in patients 
with Grade III functional capacity. A possible 
explanation of the lower incidence of positive tests 
in Grade IV may be the presence of severely crippled 
patients in whom the disease had become inactive. 
The difference between the groups with positive and 
negative tests was even more striking among 
patients admitted within one year of the onset. 
The incidence of positive results was significantly 
lower in patients who had run a rapidly progressive 
course up to the time of admission when compared 
with the incidence among patients with a more 
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insidious onset admitted in the first year. Patients 
with consistently positive results had fared worse 
than those with consistently negative results and 
those in whom both positive and negative results 
had been recorded. These observations are of 
great interest and would suggest a relationship 
between the presence of the sheep cell factor and 
the severity of the disease. This idea is supported 
by the demonstration of a highly significant relation- 
ship between functional capacity and the titres 
recorded at the third assessment. The full prog- 
nostic significance of this test can only be assessed 
when the results of serial tests in individual patients 
over a number of years become available, but these 
preliminary findings suggest that more accurate 
knowledge of fluctuations in the level of the aggluti- 
nating factor may be of great importance. Its 
final isolation and identification may well provide 
fundamental information regarding the patho- 
genesis of the disease. 


Summary 


(1) The results of further assessments of the status 
of a group of patients with rheumatoid arthritis 
admitted to hospital between 1948 and 1951 are 
reported. . 

(2) At the last examination, some 6 years after 
discharge from hospital, 24 per cent. of patients 
were able to carry on all normal activities; 40 per 
cent. were moderately incapacitated; 26 per cent. 
were more severely crippled; and only 10 per cent. 
had become helpless and dependent on others. 

(3) There had been remarkably little change in 
the distribution of patients over the four grades of 
functional capacity between the first assessment 
made 2 years after discharge and the last assessment 
nearly 4 years later. 

(4) The disease remained moderately active 
throughout the period of study in about 65 per cent. 
of patients, but the proportion rated as very active 
had decreased. At the third assessment nearly 
30 per cent. showed no signs of activity. 

(5) Of those patients considered eligible for 
remunerative employment on discharge from hos- 
pital, 39 per cent. were engaged in normal employ- 
ment and 38 per cent. in suitable light work at 
the time of the third assessment. 60 per cent. of 
housewives were able to do all, or all but the 
heaviest, tasks in the home. 

(6) Various factors with a possible bearing on 
prognosis have been considered. The most impor- 
tant have proved to be the duration of the disease 
before admission to hospital, sex, the type of course 
up to the time of admission, the response to con- 
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servative treatment in hospital as measured >, 
changes in functional capacity and disease acti ty 
between admission and discharge, and the result. of 
the sensitized sheep cell test. 

(7) Age at onset, disease activity, functic a! 
capacity, erythrocyte sedimentation rate, 1d 
haemoglobin level on admission proved to be of 
little or no value in predicting the subseq: nt 
course of the disease. 

(8) The results of this type of study she ld 
receive careful consideration in assessing the v ue 
of new forms of treatment, especially if these c «ry 
a certain risk to patients. 


During the period when this work was done, ‘he 
Rheumatic Unit was in receipt of grants from the 
Nuffield Foundation, the Medical Research Council, ind 
Boots Pure Drug Company Limited. 

We wish to express our thanks to Miss Ele or 
Ogilvie for her help in the social aspects of this st. dy; 
to Dr. W. R. M. Alexander for help in carrying ou the 
sensitized sheep cell tests, and to Dr. J. L. Potter for 
statistical help in the later stages of the investigation. 
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Discussion 


Dr. MARIAN W. Ropes (Boston, Mass.): It is unfor- 
tunate that Dr. Bauer cannot be here for this discussion. 
In his absence I am delighted to discuss Dr. Duthie’s 
excellent report of a very careful and important study. 
We are all keenly aware of the lack of knowledge of the 
natural course of rheumatoid arthritis. It is becoming 
more and more possible to measure with fair certain'y the 
antirheumatic effect of an agent in terms of a suppression 
of inflammation. This has been further demonsirated 
at these meetings. But it still remains impossible to 
determine the effect on the actual course of the disease. 
Studies of the type being carried out by Dr. Duthie 
offer the best background yet available against which the 
effect of the repeatedly-appearing suggested treatments 
can be evaluated. Ideally, it can be hoped tha’ such 
studies can be carried out with random selection of 
patients to test even the elements of the so-called ‘con- 
servative” regime, but many difficulties must be ov: “come 
to make this possible. 

It is, I think, of interest to compare in so far as | 
the patients that have been followed at Massa: 
General Hospital for many years on simple med). || and 
orthopaedic measures with those described Dr. 
Duthie. This group was assessed by Dr. Short » 1947 
and again in 1954, the average follow-up being | years. 
The last assessment will soon be published. In -neral, 
there is remarkably good agreement as to the dings 
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tha suggest a good prognosis in our series and Dr. 
Du hie’s. Short duration of disease (under one year) is 
of iajor significance. Probably, as Dr. Duthie suggests, 
thi good prognosis in early cases and the large number 
of atients not admitted to hospital at all indicate that, 
as whole, rheumatoid arthritis is milder than formerly 
bel :ved. Patients with acute onset fare better than those 
wit insidious onset. Men appear to have a slightly 
bet -f prognosis than women (and this in both studies 
is | ased on groups that do not include patients with 
spo dylitis). 

1 1e actual percentages of cases classified as inactive 

anc markedly improved vary considerably in the two 
seri s. In our series, Dr. Short found 53 per cent. 
imp oved with 15 per cent. in remission at the end of a 
9-y. ir follow-up. However, only 35 per cent. of the 
gro: p could be classified as improved with 13 per cent. 
in 1-mission after 14 years. The relative stability of 
Dr. Duthie’s group from the 2-year to the 6-year assess- 
men is of interest and is comparable with the stability 
of our group from 1937 to 1947. 
t is interesting to compare Dr. Duthie’s series with 
Dr. Edstr6m’s large series of children. They represent 
two of the largest groups followed for years on simple 
medical and orthopaedic measures and the percentages of 
improvement are definitely above the average for adults 
and children respectively, whatever the treatment used. 
It is intriguing to speculate as to the reason for the 
relatively good results. I agree with Dr. Duthie that 
they may represent the natural course of the disease. 
However, it should be noted that, in both series, hospital 
treatment was continued for a longer period than in any 
other comparable groups. In our group evaluated by 
Dr. Short, for instance, almost all of the patients were 
hospitalized for only a few weeks. Only by further 
studies can the significance of the long hospitalization 
be determined. 

Dr. Duthie, all of us interested in rheumatic diseases 
will follow, with great interest and hope, the continuation 
of your studies. 


= 
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Evolution et prognose dans l’arthrite rhumatismale 
RESUME 


(1) On présente les résultats d’une nouvelle évaluation 
de l'état d’un groupe de malades atteints d’arthrite 
thumatismale et admis a l’hépital de 1948 a 1951. 


(2) Au dernier examen, environ six ans aprés leur 
sortie de ’hépital, 24% des malades étaient capables de 
poursuivre toute activité normale; 40% étaient modéré- 
ment handicapés; 36% demeuraient plus sévérement 
infirmes et seulement 10% étaient réduits a l’impuissance 
eta la dépendance totale. 


(3) |! s*était produit remarquablement peu de change- 
ments dans la classification des malades dans les quatre 
groupe; selon leur capacité fonctionnelle, entre la 
premi¢-e évaluation, faite deux ans aprés la sortie de 
rhépit | et la derniére, prés de quatre ans plus tard. 

(4) | > mal demeurait modérément actif durant toute 


m péri de d’observation chez environ 65°% des malades, 
sala | proportion classée comme trés active avait 


_ 


diminuée. A la troisiéme évaluation, prés de 30% ne 
montraient aucun signe d’activité. 


(5) Parmi les malades considérés comme capables de 
se livrer 4 un travail rémunérateur a leur sortie de 
Phdpital, 39% travaillaient normalement et 38°% se 
livraient 4 un travail léger, au moment de la troisiéme 
évaluation. Parmi les ménagéres, 60° étaient capables 
de vaquer a toutes leurs occupations, ou bien a toutes 
sauf les plus pénibles. 


(6) On a examiné les facteurs variés ayant pu influencer 
la prognose. Les plus importants se sont révélés étre 
la durée de la maladie avant l’admission a lhdpital, le 
sexe, le type évolutif jusqu’au moment d’admission, la 
réponse au traitement conservateur a l’hopital du point 
de vue fonctionnel et évolutif, et les résultats de la 
réaction de globules de mouton sensibilisés. 

(7) L’Age de début, l’activité morbide, !a capacité 
fonctionnelle, la vitesse de sédimentation globulaire et 
le taux d’hémoglobine a l’admission, se sont révélés 
de peu ou pas de valeur dans la prédiction de l’évolution 
subséquente du mal. 


(8) Les résultats de ce type d’étude devraient étre 
considérés avec attention quand on évalue les nouvelles 
formes de traitement, particuli¢rement si ces derniéres 
font courir un certain risque aux malades. 


Evolucion y prognosis en la artritis reumatoide 


SUMARIO 


(1) Se presentan los resultados de una nueva valoracion 
del estado de un grupo de enfermos con artritis reuma- 
toide admitidos al hospital entre 1948 y 1951. 


(2) El ultimo examen, cerca de seis afios después de 
la salida del hospital, revel6 que el 24°% de los enfermos 
podia seguir una actividad normal, el 40° sufria de 
impedimentos moderados, el 36% quedaba severamente 
incapacitado y tan solo el 10% sufria de incapacidad y 
dependencia totales. 


(3) Poquisimos cambios se notaron en la clasificacién 
de los enfermos en los cuatro grupos segun el grado 
de capacidad funcional entre la primera valoraci6on, 
efectuada dos afios después de su salida del hospital 
y la ultima, cerca de cuatro afios mas tarde. 


(4) La enfermedad permanecié moderadamente activa 
durante el periodo entero de observacién en cerca de un 
65% de los enfermos, pero la proporcion de los en el 
grupo “enfermedad muy activa” habia disminuido. 
En la tercera valoraciOn, cerca de un 30% no reveldé 
signos de actividad. 


(5) De los enfermos considerados capaces de trabajo 
remunerador a su salida del hospital, un 39% trabajaba 
normalmente, y un 38% hacia un trabajo ligero, al 
tiempo de la tercera valoracién. El 60% de las amas de 
casa podian hacer todas sus faenas, o todas salvo las 
mas penosas. 


(6) Se examinaron los varios factores que hubieran 
podido afectar la prognosis. Los mas importantes 
fueron: la duracién de la enfermedad antes del ingreso 
al hospital; el sexo; el tipo evolutivo hasta el ingreso; 
la respuesta terapéutica, funcional y evolutiva al trata- 
miento hospitalario conservador desde el ingreso hasta 
la salida; y la reaccién de globulos de oveja sensibilizados. 


(7) La edad de comienzo, la actividad mérbida, la 
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capacidad funcional, la velocidad de sedimentacién 
eritrocitaria y la tasa de hemoglobina al tiempo del 
ingreso, tuvieron valor poca o ninguna en el prondstico 
de la evolucién consiguiente. 


ANNATS OF THE RUEFIIMATIC nrevaicrea 


(8) Los resultados de este tipo de investigaciOn d >ep 
estudiarse atentamente al valorar nuevas forma 
tratamiento, en particular cuando éstas llevan ; 
riesgo para los enfermos. 
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EVALUATION OF URICOSURIC AGENTS IN CHRONIC 
GOUT* 


BY 


M. A. OGRYZLO anp JOAN HARRISONfT 


From the Department of Medicine, University of Toronto, the Clinical Investigation Unit, 
Sunnybrook Hospital, and the Medical Service, Toronto General Hospital, Canada 


| xperience gained during the past 7 years with the 
prolonged administration of probenecid (Pascale, 
Dubin, and Hoffman, 1952; Talbott, 1953; Gutman 
and Yui, 1955; Bartels, 1955; Bauer and Singh, 1957) 
or of salicylates (Marson, 1953, 1954, 1955) has 
shown that continuous therapy with a uricosuric 
agent in effective doses, is the only practical method 
at present available for preventing the complications 
and morbidity which occur in patients with chronic 
gout. Subjective and objective improvement have 
been recorded in nearly all instances where there 
has been strict adherence to the therapeutic regimen. 
Attacks of acute gouty arthritis become progressively 
less frequent and less severe or may cease entirely; 
chronic joint pain and stiffness gradually improve; 
and tophaceous urate deposits gradually shrink in 
size or may be observed to disappear entirely (Yi 
and Gutman, 1951; Marson, 1952). 

The long-term treatment has been directed mainly 
toward the correction of the hyperuricaemia and 
reduction of the greatly increased miscible pool of 
uric acid shown to be present in most patients with 
established chronic gout (Benedict, Forsham, 
Roche, Soloway, and Stetten, 1950; Bishop, Rand, 
and Talbott, 1951; Talbott, 1953; Gutman and Yi, 
1955). Although a diet restricted in purines and 
fat will lower the serum uric acid slightly (Marson, 
1953; Gutman and Yii, 1955), dietary restrictions 
have been only partially successful as a treatment 
measure (Bauer and Klemperer, 1944; Talbott, 1953; 
Gutman and Yii, 1955). Practical experience has 
shown that the correction of the hyperuricaemia and 
the associated positive urate balance can most 
teadily be accomplished by the administration of 





* Presented at the IX International Congress of Rheumatic 
Diseases, Toronto, Canada, 1957. f 
t Fesearch Fellow in Arthritis, Clinical Investigation Unit, 
Sunn) »rook Hospital, Toronto. 


425 


drugs having a uricosuric action. These agents 
have in common the property of increasing urinary 
uric acid excretion through their blocking effect on 
tubular reabsorption (Sirota, Yii, and Gutman, 
1952; Yui, Sirota, and Gutman, 1953; Talbott, 1953; 
Yii and Gutman, 1955). The existing positive urate 
balance is reversed to a negative balance and the 
concentration of uric acid in the circulating plasma 
thereby reduced. To be effective, however, the 
treatment must be uninterrupted and continued over 
prolonged periods, perhaps indefinitely. Any sus- 
tained reduction in the serum uric acid may result 
in benefit to the patient, but it has become in- 
creasingly apparent that the greatest improvement 
occurs when the serum uric acid is maintained 
consistently within the normal range. 

A variety of substances having uricosuric action 
are known to exist, but not all of them are suitable 
for continuous therapy over prolonged periods. 
Salicylates, either as sodium salicylate or acetyl- 
salicylic acid, have long been known to exert a 
potent uricosuric effect when administered in a daily 
dose of 6 to 8 g., and have been used with impressive 
results (Jennings, 1937; Marson, 1953). Unfor- 
tunately such large doses are generally not well 
tolerated (Gutman, 1950; Talbott, 1953). Many 
patients complain of gastric irritation or suffer 
salicylism during the early weeks of therapy, 
although with persistent administration a large 
proportion of these will eventually develop a 
tolerance to the drug (Marson, 1954). The intro- 
duction of probenecid as a uricosuric agent (Gutman, 
1950; Gutman and Yii, 1951; Talbott, Bishop, 
Norcross, and Lockie, 1951; Sirota and others, 1952; 
Bishop and others, 1951), with its lower incidence of 
side effects and virtual lack of serious toxicity 
(Talbott, 1953; Gutman, Yii, and Randolph, 1954; 
Gutman and Yi, 1955; Bartels, 1955; Boger and 
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Strickland, 1955; Bauer and Singh, 1957), prompted 
its use on a broad scale. The administration of 
1 to 2 g. daily over prolonged periods, results in a 
distinct reduction in the serum uric acid, and is 
accompanied by clinical improvement in most 
instances. However, in some cases the uricosuric 
effect is inadequate in the smaller doses, while 
larger doses may not be well tolerated, and in such 
circumstances the patient may experience little or 
no improvement. Phenylbutazone has been shown 
to have a good uricosuric effect when administered 
in doses of 0-6 to 1 g. daily (Yi and others, 1953; 
Bishop and Beecher, 1953; Wyngaarden, 1955), and 
is also very effective in controlling the acute attacks 
of gouty arthritis (Kuzell, Schaffarzick, Naugler, 
Koets, Mankle, Brown, and Champlin, 1955; 
Wilson, Huffman, and Smyth, 1956). However, its 
salt retaining properties (Yi and others, 1953; 
Brodie, Lowman, Burns, and five others, 1954a) and 
reported toxicity (Kuzell, Schaffarzick, Naugler, 
Gaudin, Mankle, and Brown, 1954; Kuzell and 
others, 1955; Mauer, 1955) are a distinct disadvan- 
tage and have discouraged to a large extent its use 
for the treatment of chronic gout (Yii and others, 
1953). Recently two new uricosuric agents have been 
introduced. They are the analogues of phenyl- 
butazone: 4-(phenylthioethyl)-1,2-diphenyl-3,5-pyra- 
zolidinedione (G25671) (Brodie, Yii, Burns, and four 
others, 1954b; Yii, Paton, Chenkin, Burns, Brodie, 
and Gutman, 1956) and 4-(phenylsulfoxyethyl)-1,2- 
diphenyl-3,5-pyrazolidinedione (G28315) (Burns, 
Yii, Ritterband, Perel, Gutman, and Brodie, 1957). 
Unlike phenylbutazone, these derivatives are of little 
or no value in the treatment of the acute attacks of 
gouty arthritis (Yii and others, 1956). Similarly, 
their analgesic action appears to be lower, although 
this has not yet been fully assessed. However, they 
are potent uricosuric agents, possibly superior to 
probenecid. 


Methods 


The present study was undertaken in order to 
compare a number of uricosuric agents in the 
treatment of patients with chronic gout. Evaluation 
was made on the basis of their efficiency in the 
following respects: 


(1) Stimulating an increased excretion of uric acid 
in the urine; 

(2) Lowering the serum uric acid concentration; 

(3) Sustained action over prolonged periods; 

(4) Prevention of attacks of gouty arthritis; 

(5) Toxicity. 


In the study were included probenecid (Benemid), 
phenylbutazone (Butazolidin), thiophenylpyrazoli- 


dine (G25671), sulfoxyphenylpyrazolidine (G283| 
acetylsalicylic acid (Aspirin), and ethyl biscoy 
acetate (Tromexan). All of the drugs were admi 
tered in divided doses throughout the 24 hoy 
Many of the patients received courses of more t} 
one drug in the period under study. The obser 
tions include a number of short-term studies j; 
metabolic unit on controlled diets as well as p 
longed ‘administration without dietary control, 

the general medical wards or in the out-patic 
clinic. 

The data shown in Figs 1 to 6 illustrate stud 
undertaken in the Clinical Investigation U; 
under controlled conditions with constant dietary ; 
fluid intake. The diets were designed to maint 
optimum weight and excluded foods having a h 
purine content. Figs 9 to 12 show data obtai) 
on patients in the general medical wards or in 
out-patient clinic. The scattergrams, Figs 7 an 
represent composite data. 

Serum and urine uric acid determinations w. 
made by the method of Kern and Stransky (19 
Serum and urine electrolytes were determined 
flame photometry. The patients were folloy 
with routine blood counts including haemoglobi 
red cell, white cell, differential, and platelet couni: 
and periodic determination of the non-protein 
nitrogen. In a number of instances, renal functicn 
studies were carried out, including phenolsulphon- 
phthalein excretion and intravenous pyelography 

As an index of uricosuric action, a clearance ratio 
was obtained by dividing the pooled 48-hr urine 
uric acid value by the serum uric acid value obtained 
in the middle of each 48-hr period, and expressed in 
litres of serum cleared per day. This figure approxi- 
mated closely the true uric acid clearances obtained 
at periodic intervals in the studies. The clearance 
ratio does not represent an accurate index of rena 
function synonymous with absolute renal clearance, 
but it does provide a useful comparison of the 
uricosuric action of the different drugs tested. 


Results 


An initial comparison was made between | 
G25671 daily for 8 days, and 1 g. Benemid dail: 
8 days (Fig. 1, opposite). With G25671, the se 
uric acid dropped from control values of 10 m 
4-2 mg. per cent. in 6 days, whereas with Ben 
the decrease was from a control value of 8 n 
a low level of 6-2 mg. per cent. in 8 days. 
apparent from the effect on the serum uric acid I, 
total urinary uric acid excretion, and clearance 10, 
that G25671 was considerably more effectiv a 
uricosuric agent than was Benemid. 
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Fig. 1.—Comparison between the uricosuric effects of 1 g. G25671 daily for 8 days and 1 g. Benemid daily for 8 days. 


g. Ina second patient (Fig. 2, overleaf),asimilarcom- 8 days, and 1 g. G25671 daily for 8 days. With Bene- 
ir parison was made between G25671 1 g. daily for mid the serum uric acid dropped from a control value 
1 8 days, and Benemid 2 g. daily for 8 days. With of 10-9 mg. to 4-3 mg. per cent. in7 days, while with 
) 625671 the serum uric acid dropped from 10 to 5-7 G25671 the values dropped from 9-5 to 4-1 mg. per 
d mg. per cent. in 6 days, while with Benemid the cent. in 4 days. The increase in total urinary uric 
) decrease was from 9-9 to 6-8 mg. per cent. after acid excretion and the clearance ratio were approxi- 


IS Jdays. Again, on the basis of the serum uric acid mately equal. In these three studies, therefore, + 
el, kevels, ‘otal urinary uric acid excretion, and clearance _it was not until the dose of Benemid was raised to 
10, ratio, 25671 exhibited greater uricosuric activity. 3 g. daily, that a degree of uricosuric action was 
a In a ‘hird patient (Fig. 3, overleaf, p.429),a com- obtained comparable to that resulting from 1 g. 


parison. was made between 3 g. Benemid daily for daily of the G25671. 
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In a fourth patient (Fig. 4, overleaf, p. 430) the 
effects of 1 g. G25671 daily were compared with 
Benemid 1, 2, and 3 g. daily, each for 8 days with 
control periods of 8 to 12 days between courses. 
Again, on the basis of serum uric acid values, total 
urine uric acid excretion, and clearance ratio, | g. 
G25671 daily was found to be as effective or perhaps 
slightly more effective than 3 g. Benemid daily, 
suggesting that it was three times as potent a 
uricosuric agent, per unit of weight. 

The fifth study (Fig. 5, overleaf, p. 431) shows a 
comparison of a number of known uricosuric agents, 
in doses that were designed to give a comparable 
uricosuric effect. On the basis of decrease in the 
serum uric acid and clearance ratio, it will be seen 
that the effects were roughly comparable with the 
administration of 1 g. phenylbutazone daily (serum 
uric acid decrease from 9-8 to 2:9 mg. per cent. in 
8 days), 6 g. acetylsalicylic acid daily (serum uric 
acid decrease from 8-3 to 2-7 mg. per cent. in 
8 days), 1 g. G25671 daily (serum uric acid decrease 
from 7-0 to 2-0 mg. in 6 days), and 3 g. probenecid 
daily (serum uric acid decrease from 6-6 to 2-5 mg. 






Fig. 2.—Comparison between the uricosuric effects of 1g. G25671 daily for 8 days and 2 g. Benemid daily for 8 days. 
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per cent. in 8 days). However, on the basis of the 
data obtained, 200 mg. G28315 daily (serum uric 
acid decrease from 6-5 to 3-4 mg. per cent. in 8 days) 
and 900 mg. Tromexan daily (serum uric acid 
decrease from 7-0 to 4-0 mg. per cent. in 8 days) 
were somewhat less effective. The dose of 200 mg. 
G28315 daily was chosen on the basis of data 
obtained from the manufacturer,* but proved to be 
too low. The marked increase in urinary uric acid 
excretion obtained with acetylsalicylic acid was 
rather surprising. Urinary nitrogen studies done 
on this patient showed a slight but definite negative 
nitrogen balance during this period. It 5 also 
known that some of the salicylate may be excreted 
as gentisic acid which is measured in the wu ‘c acid 
determinations (Yii and Gutman, 1949; Pasc ‘le and 
























others, 1952). Unfortunately, preliminary »xtrac- 
tion of gentisic acid was not undertaken ‘n the 
present instance. 

In order to obtain a closer approximatio of the 
uricosuric effect of the newer G28315, t > drug 











euticals 


* Basic Data, G28315—Uricosuric Agent, Geigy Pha 
Division of Geigy (Canada) Ltd., Montreal, Canada. 
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Fig. 3.—Comparison between the uricosuric effects of 3 g. 


was given to the first patient studied (Fig. 1), this 
time in doses of 500 mg. daily (Fig. 6, overleaf, p. 
432). A dose of 500 mg. daily was selected on the 
basis of preliminary trials in the general medical ser- 
vice. At this dosage the uricosuric effect of G28315 
was comparable to that previously obtained with | g. 
daily of the older G25671. It would suggest that/ 
G28°15 has at least twice the uricosuric activity of 
the older G25671 and six times the uricosuric 
activity of probenecid, per unit of weight. 

Dea illustrating the comparative effectiveness of 
these different uricosuric agents, obtained from a 
total of 81 trials in 41 patients with gout, during a 
12-month period, are shown in composite scatter- 
gram: (Figs 7 and 8, overleaf, p. 433). The maxi- 
mum .erum uric acid decrease (Fig. 7), expressed as a 





q 


Benemid daily for 8 days and | g. G25671 daily for 8 days. 


percentage of the control values, indicates roughly a 
comparable effect obtained with | g. G25671 daily 
(mean drop 57 per cent.), 6 g. acetylsalicylic acid 
daily (mean drop 52 per cent.), | g. phenylbutazone 
daily (mean drop 50 per cent.), and 0-5 g. G28315 
daily (mean drop of 51 per cent.). The uricosuric 
effect of 3 g. probenecid daily was slightly less (mean 
drop 44 per cent.) and distinctly less with smaller 
doses. The sustained effect (Fig. 8) over more pro- 
longed periods of 3 to 12 months was much the same. 
Approximately comparable effects were observed 
with | g. G25671 daily, 1 g. phenylbutazone daily, 
and 0-5 g. G28315 daily. Acetylsalicylic acid 6 g. 
daily and probenecid 2 or 3 g. daily were slightly less 
effective in the long-term trial. While the number 
of patients in some of the groups was small and there 
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Fig. 4.—Comparison between the uricosuric effects of 1 g. G25671 daily for 8 days and Benemid 1, 2, and 3 g. daily for periods of 8 days 
separated by control periods of 8 to 12 days between courses. 


were obvious individual variations in reactions to 
each drug, nevertheless the general trend and potency 
of uricosuric action are evident. The average mean 
value for serum uric acid in a group of 23 patients 
receiving 1 g. G25671 daily for periods of 3 to 12 
months, was 4-7 mg. per cent. This included two 
patients with some degree of renal insufficiency 
(non-protein-nitrogen up to 70 mg. per cent.). In 
no instance did the mean value exceed 6 mg. per cent. 

In many patients, prolonged therapy with pro- 
benecid has been very satisfactory, even in doses as 
low as | g. daily. Fig. 9 (overleaf, p. 434) shows one 
such instance, in which the serum uric acid was main- 
tained for the most part below the upper limit of 
normal of 6 mg. per cent., for approximately 4 years. 
Chronic joint symptoms improved considerably 
during this period, although the patient continued 
to have sporadic mild attacks of acute gouty 
arthritis. Not infrequently, however, | g. pro- 
benecid daily may not be adequate to bring the 
serum uric acid within the normal range. Larger 
doses of 2 or 3 g. daily are usually more effective, 


but are more likely to cause gastro-intestinal 
symptoms. Many of those treated with G2567! fell 
into this category, and in all instances the adminis- 
tration of 1 g. G25671 daily was strikingly more 
effective (Fig. 10, overleaf, p. 434). Thus far the ad- 
ministration of G25671 to patients with uncompli- 
cated gout in the doses specified has maintained the 
serum uric acid consistently within the normal range 
(Fig. 11, overleaf, p. 435) for periods up to one year. 
G25671 was distinctly more effective than probenecid, 
even in patients with renal complications and some 
degree of nitrogen retention who did not respond 
quite so dramatically. In such cases no further im- 
pairment of renal function nor any signifcant 
improvement has been observed. The reduction in 
erythrocyte sedimentation rate with the institut 1 of 
therapy (Fig. 11, overleaf, p. 435) has been attr: uted 
to quiescence of the gouty manifestations, sin © the 
drug does not appear to have potent anti-!: |am- 
matory properties. For example, in a patier with 
rheumatoid arthritis (Fig. 12, overleaf, p. +35), 
G25671 had no effect on joint pain or «the 
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Fig. 5.—Comparison between the uricosuric effects of Butazolidin 1 g. daily, acetylsalicylic acid 6 g. daily, G25671 1 g. daily, Benemid 3 g. 
daily, G28315 200 mg. daily, and Tromexan 900 mg. daily, all for periods of 8 days separated by control periods of 12 days. 


erythrocyte sedimentation rate, but it exhibited 
an excellent uricosuric action. Butazolidin exhibit- 
ed a good analgesic effect and variable uricosuric 
action depending on the dose given, but had no 
effect on the erythrocyte sedimentation rate. 
Prednisone (Meticorten), on the other hand, 
exhibited good analgesic properties, poor uricosuric 
action, and a good anti-inflammatory effect, as 
indicated by the prompt fall in the erythrocyte 
sedimentation rate. 

A paradoxical retention of uric acid has been 
shown to occur when known uricosuric agents such 
as salicylates, probenecid, phenylbutazone, or the 
phenylbutazone analogues are administered in low 
dosage (Klemperer and Bauer, 1944; Yui and Gut- 
man. 1955). Furthermore, it is known that small 
doses of salicylates, inadequate in themselves to 
exhibit uricosuric effect, will tend to block the 
urico uric action of probenecid (Gutman and Yii, 
1952 Pascale and others, 1952). It was of interest 
in th: present study to note that small doses of 
salic) ates administered together with either of the 





two phenylbutazone analogues similarly blocked 
the uricosuric action of the latter. On the other 
hand, there does not appear to be any blocking effect 
of probenecid, phenylbutazone, or the phenyl- 
butazone analogues when used in combination with 
one another (Yii and others, 1953). It is important 
therefore, to remember that salicylates must not be 
administered, even in small doses, while the patient 
is under treatment with probenecid or the newer 
phenylbutazone analogues (G25671 and G28315). 


Discussion 

Uricosuric Action.—In view of the fact that the 
long-term management of patients with chronic 
gouty arthritis is currently directed toward reducing 
the level of the serum uric acid by increasing urinary 
excretion and thereby reducing the total miscible 
pool, the search for more effective uricosuric agents 
would appear to be justified. In the past 7 years this 
role has been occupied almost exclusively by 
probenecid, a relatively non-toxic drug. However, 
many patients are not adequately controlled on doses 
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interval of 16 months (compare Fig. 1). 


that are well tolerated and may continue to have 
recurring attacks of acute gouty arthritis. For this 
reason it has been recommended that the adminis- 
tration of probenecid be combined with suppressive 
doses of colchicine, varying from 0-5 to 1-5 mg. 
daily (Talbott, 1953; Gutman and Yi, 1955; 
Bartels, 1955; Bauer and Singh, 1957). Salicylates 
have been less popular, partly because of the large 
doses required but more particularly because of the 
high incidence of gastric intolerance or other side- 
effects. Apart from its tendency to induce salt 
retention and its reported toxicity, phenylbutazone 
would appear to have considerable merit. It 
exhibits excellent uricosuric action, has analgesic 
properties, and is ideal for suppression and treat- 
ment of the acute attacks of gouty arthritis. Indeed, 
some workers (Kuzell and others, 1954, 1955) 
believe it to be the best agent yet available for this 
purpose. The addition of colchicine in main- 
tenance doses thus becomes unnecessary. Further- 
more, because its action is delayed and more 


prolonged than that of other uricosuric agents (Yii 
and others, 1956), the omission of the medication for 
a few days at a time would not be a serious matter. 


Two new uricosuric agents, both derivatives of 


phenylbutazone, have been subjected to trials in a 
small group of patients with encouraging results. 
G25671 was shown to be approximately three times 
and G28315 approximately six times as potent as 
probenecid, per unit of weight. The optimum ‘ose 
for maximum uricosuric effect was found to be 
1 g. G25671 daily and 0-5 g. G28315 daily. No 
loss of uricosuric effect was noted with prolonged 


administration (up to 12 months in the case of 


G25671 and 4 months in the case of G28315). The 
duration of action of both drugs was som) what 
less than with phenylbutazone, being ap) ‘ox!- 
mately equal to that of probenecid, and the om sion 
of the treatment for 2 or 3 days was followe: >y 4 
prompt rise in the serum uric acid level The 
greater effectiveness of these drugs over t) | of 
probenecid and their ability to reduce the ‘rum 
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’.—Maximum serum uric acid decrease in 81 trials in 41 patients with gout under treatment with G25671, Benemid, acetylsalicylic acid, 


Butazolidin, and G28315, shown as a percentage decrease from the contro! value. 
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Fig. 8. —Sustained serum uric acid decrease in 58 trials in 35 patients with gout under treatment with the same drugs as shown in Fig. 7 but over 
more prolonged periods, shown as a percentage decrease from the control value. 


uric acid to normal values was observed even in the 
presence of impaired renal function and with a 
moderate degree of nitrogen retention. Neither 
agent exhibited any significant effect on sodium or 
potassium excretion. 

The uricosuric action of ethyl biscoumacetate 
(Tromexan) (Sougin-Mibashan and Horwitz, 1955) 
is of academic interest only, since its effect on the 
blood-clotting system precludes its use as a treat- 
ment measure in gout. In the one patient to whom 
Tromexan was administered, it appeared to be at 
least «s effective as a uricosuric agent as probenecid. 


Cli: ical Response.—Improvement in the clinical 
symp:oms and manifestations of chronic gout was 


observed with all agents which exhibited uricosuric 
action. Ethyl biscoumacetate and phenylbutazone, 
however, are not suitable for this purpose, for 
reasons already mentioned. Salicylates, in the 
doses necessary for good uricosuric action, were not 
tolerated for more than 3 months. Of the four 
patients so treated, two developed tinnitus with 
deafness and one complained of severe gastric 
irritation. In general, probenecid was well tolerated 
by those patients in whom a good uricosuric effect 
was obtained with doses of 1 to 1-5 g. daily. In 
most of these patients colchicine was administered 
concurrently in suppressive doses of | to 1-5 mg. 
daily. Chronic symptoms of stiffness and aching 


in various joints persisted in many patients though 
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Fig. 9.—Effects of prolonged therapy with Benemid 1 g. daily in a patient with chronic gout for a period of 4 years. 
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somewhat subdued, and sporadic attacks of acute 
gouty arthritis continued though less severe and 
less frequent than before the institution of treat- 
ment. Where larger doses of 2 or 3 g. daily were 
necessary to achieve a good uricosuric effect, toxic 
manifestations were more frequent. These con- 
sisted mainly of gastric irritation, dermatitis, or 
urticaria. 

The patients treated with the newer drugs, G25671 
and G28315, comprised either newly-admitted 
patients who had not previously been treated with 
uricosuric agents, or patients in whom therapy with 
probenecid was unsatisfactory. The latter were 
drawn from a larger group of patients on long-term 
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Fig. 10.—Effect of 1 g. G25671 daily compared with that of Benemid in a patient with chronic gout for a period of 6 months 
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probenecid therapy, not included in this study, 
in whom the treatment was discontinued for the 
following reasons: 


(i) Unsatisfactory uricosuric effect in six; 
(ii) Gastric intolerance to the drug in five; 
(iii) Urticaria or skin eruptions in two. 


G25671 was administered to 25 patients in 33 
separate therapeutic trials, for periods up to 12 
months (average 6 months). The drug was well 
tolerated by all patients with no indication of gastric 
irritation. A mild maculopapular rash appeared in 
three patients during the first 6 weeks of therapy, 


but it subsided after 2 or 3 days with the adminis- 
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Fig. 11.—Serum uric acid levels in a patient receiving 1 g. G25671 daily for 12 months. 
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Fig. 12.—Comparison of the effects of G25671, Butazolidin, and Meticorten in a patient with rheumatoid arthritis for a period of 2 
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tration of pyribenzamine and did not recur despite 
continuation of G25671. No other toxic mani- 
festations were noted, although the white cell count 
was depressed slightly in several patients. Invari- 
ably, the uricosuric response was greater than that 
to probenecid in the ratio of 3 to 1 per unit of weight. 
One patient who had previously experienced 
aggravation of acute attacks with probenecid, also 
experienced four attacks of severe acute gouty 
arthritis during the first 6 weeks of G25671, even 
with the addition of 1-2 mg. colchicine daily, and 
five other patients experienced from one to three 
mild attacks during the first month of treatment. 
For this reason suppressive doses of colchicine were 
used at the commencement of treatment, especially 
in patients prone to frequent attacks of acute gouty 
arthritis. However, acute attacks were com- 
pletely suppressed in all the remaining patients after 
therapy with G25671 was begun. All patients noted 
progressive improvement in chronic stiffness and 
pain, increased strength, energy, and general sense 
of well being, to a degree not previously observed 
with probenecid. In general, the greatest improve- 
ment was noted in those patients in whom the serum 
uric acid was maintained well below the upper 
range of normal. This rather striking improvement 
made it possible to discontinue the practice of 
combined therapy with suppressive doses of col- 
chicine after the serum uric acid had been depressed 
to normal values for approximately 4 to 6 weeks, 
without the precipitation of further acute attacks of 
gouty arthritis. 

The group of eleven patients treated with G28315 
is too small and the period of therapy too short for 
adequate evaluation. Thus far, however, the 
clinical improvement and uricosuric action observed 
with 0-5 g. daily of the newer analogue have been 
comparable to that obtained with 1 g. daily of 
G25671. No toxic effects have been observed. In 
view of the smaller doses required, it is possible that 
this enhanced action of the drug may lessen the 
risk of toxic manifestations with more prolonged 
administration. 

During the relatively short period of this study, 
no significant changes were noted in the size of 
visible tophaceous deposits. There was no instance 
of calculus formation and no further impairment of 
pre-existing renal damage with any of the forms of 
therapy used. 

Summary 


A comparative evaluation has been made of a 
number of known uricosuric agents in the treatment 
of patients with gout, including probenecid (Bene- 
mid), phenylbutazone (Butazolidin), thiophenyl- 
pyrazolidine (G25671), sulphoxyphenylpyrazolidine 
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(G28315), acetyl salicylic acid (Aspirin), and ethy| 
biscoumacetate (Tromexan). The uricosuric effect, 
suppression of recurring attacks of acute gouty 
arthritis and clinical improvement in the chronic 
gouty manifestations were distinctly superior with 


the two new phenylbutazone derivatives, G 2567) 
and G28315. Per unit of weight, they were res. 
pectively about three and six times as potent as 
probenecid, both in lowering the level of the serum 
uric acid and in increasing the urinary excretion of 
uric acid. This uricosuric action appeared to be 
well sustained over prolonged periods of 3 to 12 
months. No serious toxic manifestations were noted 
in the group of patients studied, although this 
possibility must be kept in mind, particularly in 
regard to the wider application of the phenyl- 
butazone analogues in the treatment of chronic 
gout. 
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of Geigy (Canada) Ltd., Dr. P. B. Stewart, Medical 
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Amer. 


Evaluation des agents uricosuriques 
dans la goutte chronique 
RESUME 

On a fait une évaluation comparative de plusieurs 
agents uricosuriques connus dans le traitement de la 
goutte: probénécide (Bénémide), phénylbutazone (Buta- 
zolidine), thiophénylpyrazolidine (G25671), sulfoxy- 
phénylpyrazolidine (G28315), acide acétylsalicylique 
(Aspirine), et ethyl-biscoumacetate (Tromexan). L’effet 
uricosurique, la suppression d’attaques récurrentes 
d’arthrite goutteuse augué et l’amélioration clinique 
des manifestations goutteuses chroniques, étaient nette- 
ment supérieurs avec les deux nouveaux dérivés du 
phénylbutazone, le G25671, et le G28315. Par unité de 
poids, ils étaient respectivement trois et six fois plus 
puissants que le probénécide pour abaisser le niveau 
d'acide urique dans le sérum et pour l’augmenter dans 
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urine. Cette action uricosurique paraissait bien se 
souteinir sur des périodes prolongées de 3 4 12 mois. 
Aucune manifestation toxique sérieuse ne fut notée dans 
le groupe de malades étudiés, bien qu’il faille garder leur 
possibilité 4 l’esprit, en particulier en ce qui concerne 
lemploi plus généralisé des analogues du phénylbutazone 
dans le traitement de la goutte chronique. 


Valoracion de los agentes uricostricos 
en la gota cronica 


SUMARIO 

Varios agentes uricosiricos empleados en el trata- 
miento de la gota fueron avalorados comparativamente: 
probenecid (Benemid), fenilbutazona (Butazolidina), 
tiofenilpirazolidina (G25671), sulfoxifenilpirazolidina 
(G28315), acido acetilsalicilico (Aspirina), y etil-biscoum- 
acetato (Tromexan). El efecto uricosurico, la supresion 
de ataques recurrentes de artritis gotosa aguda y la 
mejoria clinica de las manifestaciones gotosas crénicas 
fueron netamente superiores con los dos nuevos deri- 
vados de la fenilbutazona, el G25671, y el G28315. A 
peso igual, éstos fueron respectivamente tres y seis veces 
mas poderosos que el probenecid en su capacidad de 
hacer bajar el acido urico en el suero y aumentar su 
excrecion urinaria. Esta accién uricosurica parecid 
mantenerse durante periodos prolongados de 3 a 12 
meses. En el grupo de los enfermos estudiados no se 
notaron manifestaciones t6xicas serias, pero se debe 
estar alerta a su posibilidad, al considerar el empleo mas 
general de los andlogos de la fenilbutazona en el trata- 
miento de la gota cronica. 









Ann. rheum. Dis. (1957), 16, 438. 


MORPHOLOGICAL AND CHEMICAL CONNECTIVE 


TISSUE CHANGES IN FIBROSITIC MUSCLES* 


BY 


P. BRENDSTRUP, K. JESPERSEN, anp G. ASBOE-HANSEN 


From the Military Hospital, Department of Physical Medicine* , and the 
Connective Tissue Research Laboratoryt, University Institute of Medical Anatomy, Copenhagen 


The changes occurring in the muscles of patients 
suffering from muscular pain owing to fibrositis 
have been the subject of much discussion. Scientific 
theories have been chiefly based on objective 
findings, especially the results of microscopical 
examinations. Stockman (1920) found hyperplasia 
of the connective tissue with sero-fibrinous exuda- 
tion. Microscopy of skeletal muscles with fibrositis 
supposed to have existed for several years has 
revealed degenerative changes in the muscle cells 
and an increase in the number of nuclei (Glogowski 
and Wallraff, 1951). Other workers (e.g. Schade, 
1921; Lange, 1925) have found only normal muscle 
in biopsy specimens of fibrositic tissue. 

It is more or less agreed that with some practice 
it is possible to palpate some abnormality in certain 
patients but a satisfactory histopathological explan- 
ation of the disorder has not yet been found. In 
the following study one of us (K.J.) has made the 
clinical examination, especially the palpation, 
another (P.B.) has carried out chemical analyses by 
means of an improved technique, and the third 
author (G.A.-H.) has made microscopic examin- 
ations of the same biopsy specimens. Our object 
was to discover whether it is possible to demonstrate 
in fibrositic areas a lesion of the intercellular and 
interfibrillar connective tissue. 


Material and Methods 


Biopsy specimens were obtained from patients operated 
on for herniation of the nucleus pulposus§. In such 
patients fibrositis in the lumbar muscles is very common. 
It may either arise secondarily to the prolapse or develop 
concurrently with it in consequence of the same over- 
strain. The patients were prevented from lying on one 


* This work was aided by grants from the National Danish 
Association against Rheumatic Diseases, and Eli Lilly and Co.. 
Indianapolis, Indiana, U.S A. 

+ Head: K. Jespersen, M.D. 

} Head: G. Asboe-Hansen, M.D. 
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side for long periods. Before the operation palpation 
of the muscles was performed with the patient under 
general anaesthesia, the muscles being relaxed by an 
injection of curare. When pronounced fibrositic areas 
were demonstrated in the sacrospinalis muscle on one 
side and little or no abnormality on the other, biopsy 
specimens (weighing 1-5 to 2 g.) were removed from 
symmetrical areas on both sides through the surgical 
incision. A diagnosis of fibrositis could thus be made 
on an objective basis, without misleading indications of 
tenderness by the patient. The complete relaxation of 
the muscles ensured that the phenomena detected by 
palpation were changes in consistency and not tensions 
due to muscular contractions. 

Twelve sets of biopsy specimens were submitted to 
microscopical examination. They were fixed in a 4 per 
cent. aqueous lead subacetate solution, and the sections 
were stained with a 0-5 per cent. aqueous toluidine blue 
solution in order to determine the localization and 
content of acid mucopolysaccharides. The water, 
hexosamine, potassium, and chloride content was deter- 
mined chemically in order to obtain information re- 
garding the oedema and the mucopolysaccharide content 
of the extracellular space. The methods employed have 
been described by Brendstrup (1957). 


Results 


Microscopic Examination.—In nine of the twelve 
fibrositic specimens, a metachromatic substance was 
found in the interfibrillar connective tissue, indicating 
acid mucopolysaccharides. In seven cases, widening 
of the interstices were noticed, indicating oedema. In 
six specimens, a relatively increased number of 
nuclei was found in the muscle; in six, an increased 
number of mast cells was seen in the connective 
tissue; in four, a slight accumulation of lympho- 
cytes was noted; in one, a few polymorphonucleat 
leucocytes were seen. Two specimens were abso- 
lutely normal. 


§ Thanks are due to Professor E. Busch, M.D., Department o! 
meurosurgery, University of Copenhagen, for placing the tissue 
Naterial at our disposal. 
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Of the twelve control specimens from normal 
muscles, none presented pronounced changes. In 
three of the control specimens some metachromatic 
staining of the intercellular connective tissue was 
observed, in three an increased number of nuclei, 
and in one a few perivascular lymphocytes. Eight 
were perfectly normal. 


Chemical Analysis.—In the fibrositic muscle speci- 
mens, the dry substance constituted on an average 
25-9 per cent., and in the control specimens 28 per 
cent. There is between 90 and 95 per cent. pro- 
bability that this increase in the fluid content of 
fibrositic muscles is real. 

The potassium concentration was on an average 
5 per cent. lower in the fibrositic muscle than in the 
control. There is a 80 to 90 per cent. probability 
that the observed reduction of the potassium 
concentration is real. 

Both the chloride and the hexosamine concen- 
trations were On an average 50 per cent. higher in 
the fibrositic muscles than in the control specimens. 
There is more than 95-5 per cent. probability that 
this represents a real increase in the chloride and 
hexosamine concentrations in fibrositic muscle. 

The results in eleven specimens are shown in the 
Table. 

Discussion 

A striking difference was seen between the micro- 
scopic pictures of the fibrositic specimens and those 
of the controls. 
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This indicates the existence of a morphological 
basis for the palpatory finding in the fibrositic tissue, 
namely an interstitial mucinous oedema containing 
acid mucopolysaccharides in the connective tissue 
of the muscle, as well as an accumulation of mast 
cells, which are generally considered to be the 
origin of mucopolysaccharide substances. 

The chemical analyses bore out the microscopic 
observations. Hexosamine is an _ indispensable 
component of acid mucopolysaccharides, and the 
hexosamine concentration in connective tissue is an 
indication of its content of acid mucopolysaccharide 
to which hyaluronic acid belongs. Hyaluronic acid 
has a_ strong water-binding capacity (Ropes, 
Robertson, Rossmeisl, Peabody, and Bauer, 1947). 
In the experiments here reported, the fluid content 
was found to be on an average 8 per cent. higher 
in the fibrositic muscles than in the controls. 

Determinations of the chloride and potassium 
content provide some information on the relative 
sizes of the intra- and extracellular spaces and on 
the possible changes in the distribution of the fluid 
content when the muscle becomes fibrositic. The 
muscle cells contain indiffusible anions in a high 
concentration. Diffusible chlorine ions are nor- 
mally found chiefly extracellularly, their concen- 
tration being similar to that of blood plasma. 
Potassium, on the other hand, is found mainly 
intracellularly. 

The extracellular space constitutes about 10 per 
cent. of the normal muscle volume (Boyle, Conway, 





TABLE 


DRY MATTER, POTASSIUM, CHLORIDE, AND HEXOSAMINE IN FIBROSITIC MUSCLES 

















Case Dry Matter Potassium 
No. (per cent.) (mEq. wet weight) 

~~ Fibrositic . Normal ~ Fibrositic ; "Normal 
>. <a _ 24-60 7 20-7 - 22-1 
2 me 30-9 ; 32 “a oie 31 *9 ~ * 36:8 
; . — | — | oo | 208 
4 2-1 020 | 0 o26s—é<‘LS:té‘iéilkGCOSTC*«iT 
s- —  2400~C*é“‘zS GO|] CO 
6... 18-2 24-002~«|:si S| 
a 28 aan 25 7 : 22-6 22-8 
ry 3 ees ni 29 5 on 26-0 aor ears 22°7 
9 — 20 «| 23 | 46 | 23-9 
10 - 29 &«2x| «0 | ws | 272 
ri a. 28 32 4 24 a 22:5 ‘ 
Mean. 25-9 28-0 233-2 | 2-6 
. 1-47 093” 








































































Chloride Hexosamine 

(mEq. wet weight) (mg. per cent. wet weight) 

i Fibrositic Normal r Fibrositic | Normal 
G2 7 23-7 15-5 
96 82 19-5 11-0 
9-9 7-6 19-2 11°5 
|) 10-8 7-0 mn wi 
i ae -— 1 11-4 8-0 
170 98 17-0 8-3 
10-6 62 16-2 11-7 
10-1 7S 14-3 10-2 
mea hain = | 17-5 11-7 
10-8 74 ~CO|té«O2G 17-1 
; 90 40, 16-0 12-9 
10-8 7:2 17-7 11-8 

3-23 8-49 





t determinations based on a comparison between analyses on the fibrositic and control sides of the same patient. 
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Kane, and O’Reilly, 1941). In the fibrositic 
specimens subjected to chemical analysis, it had 
increased to about 15 per cent., as the chloride 
concentration was on an average 50 per cent. 
higher in the fibrositic specimens than in the controls. 
On the basis of the potassium determinations, the 
intracellular space had decreased from the normal 
90 per cent. to an average of 85 per cent. in the 
fibrositic muscles. However, this reduction in the 
size of the intracellular space was just relative. In 
the fibrositic muscles, the fluid content was found 
to be increased by a scant 8 per cent., thus fully 
compensating for the relative decrease in size of the 
intracellular space. The analyses revealed, in other 
words, a considerable increase of the volume of the 
extracellular space in the fibrositic tissue, and 
possibly also a minor increase of that of the intra- 
cellular space. 

The reason for the increase of the mucopoly- 
saccharide concentration in the fibrositic muscles is 
open to speculation. Boas and Foley (1954) found 
that mechanical or chemical irritation of connective 
tissue Causes an increase in the hexosamine concen- 
tration. An increase like this may be secondary to 
an oedema (Wegelius and Asboe-Hansen, 1956), 
which manifests itself in the firmer consistency and 
to some extent also in the increased volume of the 
affected muscle. The painfulness of the fibrositic 
muscles may well be explained by distension alone. 


Summary 


Histological and chemical analyses of biopsy 
specimens of fibrositic muscles in patients suffering 
from herniation of nucleus pulposus revealed an 
increased concentration of acid mucopolysaccharides, 
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increased water content localized in th: 


extra- 
cellular space, and increased chloride anv hexo. 
samine content. A slight accumulation ©! may 
cells were found in histological sections. 
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Altérations morphologiques et chimiques du tissu conjonctif 
dans les muscles atteints de fibrosite 
RESUME 
Des analyses histologiques et chimiques faites sur des 
biopsies de muscles atteints de fibrosite ont permis de 
constater une augmentation de mucopolysaccharides 
acides, une teneur augmentée en eau, localisée a |’espace 
extracellulaire, et une augmentation du taux de chlorure 
et d’hexosamine. 
Une légére accumulation de **Mastzellen”’ a été observée 
dans des tranches histologiques. 


Alteraciones morphologicas y quimicas del tejido con- 
nectivo en los muscitlos fibrositicos 


RESUMEN 
Investigaciones histoquimicas y quimicas de biopsias 


de miusculos fibrositicos manifestaron un aumento de 
mucopolisacaridos acidos y del contenido de agua, 
localizado al espacio extracelular, y un aumento de 
cloruro y de hexosamina. 

Se observ6 una leve aglomeraciOn de ‘*Mastzellen” 
en cortes histolégicos. 
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EXPERIMENTAL INVESTIGATIONS INTO THE 


HAEMAGGLUTINATING FACTOR IN BLOOD AND 
JOINT FLUID IN RHEUMATOID ARTHRITIS* 


BY 


NANNA SVARTZ 


From the Medical Department of the Karolinska Hospital and the 
King Gustaf V Research Institute, Stockholm, Sweden 


Shortly after Rose, Ragan, Pearce, and Lipman 
(1948) had published their paper on the agglutina- 
tion of sensitized sheep cells in rheumatoid arthritis, 
investigations were started at the King Gustaf V 
Research Institute into the haemagglutinating factor 
that induces the reaction. The first reports of our 
experiments, presented by Svartz and Schlossmann 
(1949) and Svartz (195la, b; 1952), were mainly con- 
cerned with the importance of removing the hetero- 
phil haemagglutinins which almost invariably exist in 
human serum, before carrying out the principal 
reaction. Similar observations were published by 
Sulkin, Pike, and Coggeshall (1952). The first 
attempts to absorb heterophil haemagglutinins had 
been made by Meyer (1922). Schlossmann and I have 
obtained positive results with our type of modifica- 
tion of the sheep cell test in 85 to 90 per cent. of cases 
of rheumatoid arthritis (Schlossmann and Svartz, 
1950). The test was considered positive when the 
titre was | : 64orhigher. The frequency of positive 
reactions varied somewhat from one period to 
another depending on the nature of the cases tested. 
The more cases of active rheumatoid arthritis are 
included in a series the higher will be the percentage 
of positive reactions. But purely technical factors 
also influence the results. The sheep cells must be 
fresh and the amboceptor suitable, and the results 
should be read on two occasions: first when the 


_* Presented at a Plenary Session of the IX International Congress 
of Rheumatology at Toronto in June, 1957. 


tubes are taken from the refrigerator and then 
after they have stood for 2 hours at room tempera- 
ture. 


Sensitization.—Like other investigators, we have 
tried inter alia to elucidate the significance of the 
sensitizing process. The most important question 
is whether it is necessary—as is generally done—to 
let the amboceptor serum exert its influence on the 
blood corpuscles for some time before the final 
reaction is carried out. 

Table | shows that the order in which the in- 
gredients are mixed makes no difference. The 
erythrocytes need not be subjected to a sensitizing 
procedure before being used for the reaction. 
The rheumatoid factor may be added to the blood 
corpuscles first and the anti-erythrocyte serum 
(amboceptor-serum) may be added last, or all three 
ingredients may be mixed simultaneously. This 
opens up a new view of the problem of sensitization, 
though it is still not clear what conclusions may be 
drawn from these observations. 


Differentiation from Other Diseases.—After rheu- 
matoid arthritis, disseminated lupus erythematosus 
yields the highest percentage of positive reactions 
(about 30 per cent. clearly positive as well as a 
number of slightly positive tests). Scleroderma 
apparently comes third in regard to the percentage 
of positive reactions obtained. 


TABLE | 
THREE MAIN CONSTITUENTS OF HAEMAGGLUTINATION TEST MIXED TOGETHER IN DIFFERENT ORDER 





Method 


Routine 


(1) Erythrocytes 


Amboceptor added 2 hrs after 
Patient Serum 


(1) Erythrocytes 





Three Constituents Mixed To- 
gether Simultaneously 


(1) Erythrocytes 


Order of Mixing 


(2) Amboceptor 2 hrs 


(2) Rheumatoid Factor 2 hrs 


(2) Amboceptor + 











Titre 
(3) Patient Serum con- 1 : 2,048 
taining Rheumatoid 
Factor 
(3) Amboceptor 1 : 2,048 
Rheumatoid Factor | “1: 2,048 





a4) 
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We then questioned whether the haemagglutina- 
ting factors in rheumatoid arthritis and in these other 
diseases were identical or could be differentiated. 
If the latter were the case, more specific reactions 
for the various diseases could probably be obtained. 
The investigations of Waaler (1940) showed that the 
haemagglutinating factor accompanies the serum 
gamma-globulins; Schlossmann and I therefore 
tested various globulin fractionation methods, and 
we obtained illuminating results by fractionating 
with ammonium sulphate and also with COx. The 
latter method demonstrated that the haemagglu- 
tinating substance invariably found in the blood of 
guinea-pigs behaves differently from the rheumatoid 
factor. 


Precipitation in Cold.—This method brought the 
problem of specificity a good way nearer solution. 
Serum was diluted fourteen times with distilled 
water and then allowed to stand for 48 hrs at +4° C. 
The remarkable fact was then demonstrated that the 
haemagglutinating factor in rheumatoid arthritis 
could be precipitated in cold, whereas the haem- 
agglutinating factor in other diseases remained as a 
rule in the supernatant fluid (Svartz and Schloss- 
mann, 1953a, b; 1955; 1957). Cold precipitation 
thus proved to be an excellent means of avoiding 
“*non-specific’’ reactions in rheumatoid arthritis, and 
this method has now been adopted for testing in 
various other laboratories. The method has also 
been modified so that, instead of our procedure of 
precipitation, centrifugation, and washing, dialysis 
has been used at the same temperature as in our 
experiments (Lospalluto and Ziff, 1956; Ziff, Brown, 
Lospalluto, Badin, and McEwen, 1956). 

We then tried precipitation in cold with dissemi- 
nated lupus erythematosus and scleroderma (Svartz 
and Schlossmann, 1957). Only one out of thirty 
cases of lupus erythematosus showed a positive cold 
precipitate reaction (Table II). The diagnosis in 
this case is not yet quite clear, as L.E. cells have been 
found to be present; since Kievits, Goslings, and 
Schuit (1956), Goslings and Kievits (1957), and 
Olhagen (personal communication) found L.E. cells 
in rheumatoid arthritis, this may be a case of severe 
rheumatoid arthritis resembling lupus erythema- 
tosus. 

Only two cases of scleroderma showed a positive 
haemagglutination reaction, but one of them also 
showed a positive cold precipitate reaction (Table 
Ill). Olhagen has recently found that this patient 
had severe arthritis resembling rheumatoid arthritis, 
and an x-ray examination of the joints also showed 
changes typical of rheumatoid arthritis. This case 
therefore seems to show a combination of rheuma- 
toid arthritis with scleroderma. 
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TABLE II 
AGGLUTINATION BY WHOLE SERUM AND COLD RECIP. 


TABLE FRACTIONS IN PATIENTS WITH DISSEMINATED 
LUPUS ERYTHEMATOSUS 





Number of 
Controlled Samples Cold Precipitable 


Fraction 





se 0 
ae *- 0 
1 : 64 0 
1 : 64 b:4 
. 3 vee 0 
1 : 128 1:4 
'3200 0 
1 
1 
l 
l 
l 
l 


I 
l 
: 256 I 
l 
l 


—— NNN PA 
oho 


: 1,024 0 





TABLE III 
HAEMAGGLUTINATION TEST IN SCLERODERMA 











Number of Whole Cold Precipitable 

Patients Serum Fraction 
7 Negative 
| 1 : 8,192 1 : 2,048 
l 1: 128 Negative 
1 Bee ° 
1 ts S82 ° 
l 1 : 1,024 . 

* The test was performed before 1952 when the cold precipitate 


reaction was not yet used. 


The fact that the rheumatoid factor is precipitated 
in cold, whereas the haemagglutinating substances 
in lupus erythematosus, scleroderma, and other 
diseases are not, indicates that different substances 
are involved. The difference may not be great, yet 
it is wide enough for these substances to behave 
differently in cold fractionation. 

Just as other biological reactions are not entirely 
specific for one disease only, cold precipitation is not 
entirely specific for rheumatoid arthritis. The 
diagnosis was not quite clear in the one case desig- 
nated as lupus erythematosus and in the one case of 
scleroderma which gave a positive cold precipitation 
reaction. We have also observed weakly positive 
reactions in two cases of hepatitis, one case of 
myeloma, and a few cases of psoriasis. 

Fractionation in cold is thus a first step towards 
isolating the rheumatoid factor. 


Zone Electrophoresis.—These experiments were 
conducted by the method of Carlson (1954) in a 
special type of starch column; between 20 and 25 
fractions were obtained. Fig. 1 (opposite) shows 
that only very small quantities of protein were found 
in the cold precipitate except in the gamma area. 
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Fig. 1.—Zone electrophoresis on redissolved cold precipitate from rheumatoid arthritis serum (8-fold concentrated). 


Thus, the haemagglutination factor was demon- 
strable in the gamma-globulin fraction and in that 
part of the beta area bordering on the gamma 
area. Minor quantities of globulins outside these 
fractions did not give rise to haemagglutination. 


Ultra-Centrifugation.—Prof. Hugo Theorell gave 
permission to conduct ultra-centrifugation experi- 
ments at his Institute, and this process has been 
carried out on a number of cold precipitates from 
rheumatoid arthritis serum since January, 1957, with 
the assistance of A. Ehrenberg, an engineer at the 
Institute (Svartz, 1957). A top and a bottom fraction 
were obtained by analytical ultra-centrifugation. The 
results are shown in Table IV. The top fractions 
had a sedimentation constant of 6 to 6:4 Svedberg, 
the bottom fractions 19 to 20S. Thus, the bottom 
fraction contained macroglobulins. The molecular 
size was apparently about 1 million. 


TABLE IV 
ULTRA-CENTRIFUGATION (60,000 r.p.m. and 33 min.) 
OF COLD PRECIPITATE FROM RHEUMATOID 
ARTHRITIS SERUM 




















Cold Sedimentation Haemagglutina- 
Precipitate Coefficient tion 
Fraction I (top) - 6°48 Negative 
Fraction II (bottom) ss 19 § Positive 
Fraction I (top) ha 66S Negative 
Fraction II (bottom) es 19 § Positive 
Fraction I (top) about 6 S§S Negative 
Fraction II (bottom) about 20 §S Positive 





Haemagglutination tests were conducted on both 
the top and the bottom fractions, and the reaction 
was negative on the top fraction and strongly 
positive on the bottom fraction. This proved that 
the haemagglutinating factor was present in a 
fraction containing macroglobulins. 





ts 


Table V shows ultra-centrifugation performed 
twice on cold precipitate from the same rheumatoid 
arthritis serum, and the quantities of low and high 
molecular globulins. The percentage of macro- 
globulins in the bottom fractions was 42 to 44 
per cent. 

TABLE V 
ULTRA-CENTRIFUGATION OF SAME COLD PRECIPITATE 
ON TWO DIFFERENT OCCASIONS 





| 

















| | Cold |c:a6-68|c:a228| , Hacm. 
Date | Precipitate yA. Coal )| y A “f= 1.) | ——— 
| 
2:3 1-4 Positive 
29.1.57 Bottom 4:3 3-4 Positive 
Top.. 0-8 | 0 Negative 
| c:a6-4S\c:a20S|  Haem- 
(mg./ml.) | (mg./ml.) | agglutination 
| | Reaction 
| 2-3 | 1-4 Positive 
5.2.57 Bottom 4-1 2-9 | Positive 
Top.. - 0-7 0 | Negative 





Zone-electrophoresis was then carried out on the 
macroglobulin fraction (Fig. 2). The haemagglu- 
tinating factor was found exclusively in the gamma 
fraction; it appeared that the factor was still not 
isolated—which indeed was hardly to be expected. 

Preparative ultra-centrifugation was also tried 
(Table VI). The bottom fractions were afterwards 
run in separation cells. Sedimentation constants 
from 19 to 25 S could be observed in these fractions. 












40+ Fig. 2.—Zone electrophoresis of 
cold precipitate purified by ultra- Centri- c:a7S8\c:a2s come <p 
JISF- Scar ae see nane 13-16 fugation (mg./ml.) | (mg./ml.) . Boven I Soeibis 
showe aemagglutination ac- ay! eee 
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ANNALS OF THE RHEUMATIC DISEASES 





It usually happened that the bottom fracti ns were 
somewhat turbid. The turbidity was not 








Ssolved 
by dilution, but had to be removed by ordinay, 
centrifugation. 

TABLE VI 
PREPARATIVE ULTRA-CENTRIFUGATION OF COLD 
PRECIPITATE FROM RHEUMATOID ARTHRIiITIs 
SERUM (497) 
a 
Fractions Numbered from Bottom Haemagglutination Titre 
1 os 1: 512 
2 1 : 1,024 
3 1 : 1,024 
4 1 : 1,024 
5 (top) 13% 





Number | after Run in Separation Cell 





Cold Sedimentation mea. juni Haemagglutina 
Precipitate Constant — tion Titre 
Bottom .. ey 19s ' 25 Ss 0-58 1 : 256 
Top a 45S 0-85 1:16 





Muller-Eberhard, Kunkel, and Franklin (1956 
have recently conducted experiments of a similar 
nature to those just described. 

By means of serial ultra-centrifugation, experi- 


ments were made further to eliminate the low mole. 
cular globulins (Table VII). 


TaBLe VII 
REPEATED ANALYTICAL ULTRA-CENTRIFUGATION 
OF REDISSOLVED COLD PRECIPITATE FROM 
RHEUMATOID ARTHRITIS SERUM (513) 
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HAEMAGGLUTINATING FACTOR IN BLOOD AND JOINT FLUID 


another difference between the second and third 
bottom fractions; there were two peaks at the level 
of 19 to 25 S in Fraction II, but in Fraction III the 
globulins with the higher sedimentation constant 
had disappeared. 

As to the evaluation of the different sedimentation 
constants in human sera, the experience of Wallenius, 
Trautman, Kunkel, and Franklin (1957) has been 
very useful. 


Chromatography.—Paper chromatography on re- 
dissolved cold precipitate proved unsuitable, and 
other types of chromatography were tried, in 
collaboration with Dr. L. Carlson. 
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Chromatography with a phosphate column 
yielded no results of importance. 

Chromatography with carboxy-methyl cellulose 
by the method of Peterson and Sober (1956) proved 
very valuable. A glass cylinder was filled with 
carboxy-methy] cellulose, which is a cation exchanger, 
as in other forms of column chromatography. Cold 
precipitate from serum containing the rheumatoid 
factor was dissolved in phosphate buffers with 
different pH and allowed to filter through the 
carboxy-methyl cellulose (Fig. 3). In this way, 30 
fractions were obtained, and in three of these the 
existence of a strong haemagglutinating factor could 
be demonstrated. In another peak, traces of 


























07 + haemagglutination factor were found. 
Fig. 4 shows another example of chromatography 
O6 - with carboxy-methyl cellulose. Chromatography 
S. os was also carried out on the bottom fraction from 
S8 ultra-centrifugation with similar results. Repeated 
Bo O¢- chromatography proved capable of isolating the 
SS rheumatoid factor to a certain extent. 
88 os. 
WS 
02 - 
0+ 
open 
4 J 10 1S 20 25 JO 
I:25bs 1:52 
Haemagglutination Titre /:64 |: 32 pH 6-6 Fig. 3.—Chromatography of cold pre- 
cipitate from rheumatoid arthritis serum 
pH 5-8 on carboxy-methyl cellulose. 
OJ 
Inhibition.—Research on the inhibition of the 
, haemagglutination reaction is being carried on by 
; Ragan, Heller, Ziff, and many other workers. 
The question has been very intensely studied by 
j Ziff and his colleagues, who have investigated in- 
hibiting substances in 
~ 2 4 - the euglobulin fraction 
ae 0, _1:500 # of human serum. We 
o ° ° 
oe 3 have tried his method 
7 . 1:400 s but we have not ob- 
1: 300 c tained the same high 
: ' 3 percentage of inhibit- 
: | 1:200 § ing substances in sera 
3 from healthy subjects. 
} 117100 Ss Winblad (1952) and 
° Svartzand Schlossmann 
G4 ——T (1953a, b, 1956, 1957) 
0 5 | 10 15 20 25Fraction No. have demonstrated the 
pH4,2| pH5,7 | pH 5,8 |pH5,9 | pH 8-8 presence of inhibitors 
<$—>re me -< met > in normal rabbit serum 
NaH»P0, NoaHPO, and pointed out that 


Fig. 4.—Chromatography of cold precipitate on c 





arboxy-methyl cellulose. such serum often 
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normally contains an inhibitor. By injecting rabbits 
with rheumatoid arthritis serum from which hetero- 
phil agglutinins had been removed, we were able to 
produce a factor which neutralized the rheumatoid 
factor at a high titre. Also the anti-rabbit serum 
was previously absorbed with normal red cells. These 
experiments show that the rheumatoid factor may 
act as an antigen. 

We have also carried out experiments designed 
to inhibit the haemagglutination reaction by means 
of various drugs, including cortisone, gold, aspirin, 
and penicillin. They did not cause any inhibition, 
but the sulpha drugs were found to have the strongest 
effect in vitro (Table VIII). This should also be 
tried in vivo, but so far it has only been possible to 
show the effect with a concentration that can never 
be induced in a human being. 

TABLE VIII 


SULPHONAMIDE COMPOUNDS PRODUCING COMPLETE 
INHIBITION OF HAEMAGGLUTINATION REACTION 





| Lowest Concentration 


Types of Compounds showing Inhibition 





Elkosin: 6-sulphanilamido-2,4-dimethyl- | 





pyrimidine sodium (20%) S 1-20 : 100 
Dimezathine: 2-p -aminobenzolsulphon- - | 

mid 46-dinaiatewtiidins (334%) 0-52 : 100 
Sulphadimine: 2 - sulphanilamido - 4 - 

methylpyrimidine (20%) 1-20 : 100 
Sulphapyridine: Sulphanilamidopyridine 

(20%) 1-20 : 100 
Sulphonazole: 2- sulphanilamidothiazole 

(20%) . 0-62 : 100 
Diamox: 2-acetylamino- 1, 3 ,4-thiodiazole | 

-5-sulphonamide sodium (10%) 0-31 - 100 
Sulphanilamide oa 0-63 - 100 
Acetylsulph id sa - er No Inhibition 





In collaboration with L. O. Plantin and the 
Pharmacia Drug Company, attempts have been 
made to discover which radicals are necessary for 
the inhibiting activity of the sulpha drugs. Table 
VIII shows that sulphanilamide exerts a _ pro- 
nounced inhibiting effect on the haemagglutination 
reaction. If a hydrogen of the amino group is 
replaced by acetyl, the inhibitory power is lost. 
Our investigations in this field are being continued. 


Summary 


The haemagglutination of pre-treated red cells can 
be produced by serum from different diseases. 
These haemagglutinating substances are not identical 
—that in lupus erythematosus differing, for example, 
from that in rheumatoid arthritis. 

Svartz and Schlossmann (1953a, b; 1955) showed 
that the haemagglutination factor was precipitable 
in cold in rheumatoid arthritis, but not—or only 
very seldom—in other diseases, such as disseminated 
lupus erythematosus and scleroderma. 

Various attempts were made to isolate the cold 
precipitable factor in rheumatoid arthritis, by zone- 
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electrophoresis, ultra-centrifugation, and ch; 
graphy with carboxy-methyl! cellulose. 

By using zone-electrophoresis of cold precipitate 
20-25 protein fractions were obtained. The rhey. 
matoid factor was found to be present mainly in the 
gamma-globulin area. 

Ultra-centrifugation of cold precipitate from 
rheumatoid arthritis serum demonstrated that the 
rheumatoid factor was associated with a macro. 
globulin fraction showing a sedimentation constant 
of 19-25 Svedberg. The fractions containing low. 
molecular globulins did not evoke haemagglutina- 
tion. Serial centrifugation in ultra-centrifuge was 
also performed. 

The best method of isolating the rheumatoid 
factor so far attained is precipitation in cold followed 
by alternating ultra-centrifugation and chromato. 
graphy with carboxyl-methyl cellulose. 


Mato- 
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Etudes expérimentales du facteur hémagglutinant dans 
le sang et le liquide synovia! dans |’arthrite rhumatismale 
RESUME 

Des sérums de différentes maladies peuvent produire 
l’hémagglutination des globules rouges préparés. Ces 
substances hémagglutinantes ne sont pas identiques 
celles de lupus érythémateux étant différentes, par 
exemple, de celles de l’arthrite rhumatismale. 

Svartz et Schlossmann (1953a, b; 1955) ont montre 
que le facteur hémagglutinant était précipitable par 
le froid dans l’arthrite rhumatismale, mais pas—ou 


seulement trés rarement—dans les autres maladies, telles 
que ie lupus érythémateux disséminé et la sclérodermie 
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HAEMAGGLUTINATING FACTOR IN BLOOD AND JOINT FLUID 


Des ientatives variées ont été faites pour isoler le 
facteur précipitable au froid dans l’arthrite rhumatismale, 
par zones d’électrophorése, ultra-centrifugation et 
chromatographie a l’aide de la carboxy-methyl-cellulose. 

L’électrophorése du précipité a froid donna de 20 
4 25 fractions protéiques. Le facteur rhumatismal se 
révéla présent surtout dans la zone de globuline gamma. 

L’ultra-centrifugation du précipité a froid de sérum 
provenant d’arthrite rhumatismale demontra que le 
facteur rhumatismal était associé a une fraction de 
macroglobuline ayant une constante de sédimentation 
de 19 a 25 Svedberg. Les fractions contenant des 
globulines 4 poids moléculaire bas ne provoquaient pas 
dhémagglutination. La centrifugation en série en ultra- 
centrifugeuse fut aussi effectuée. 

Jusqu’a présent, la meilleure méthode d’isoler le 
facteur rhumatismal est la précipitation a froid, suivie 
par l’'ultra-centrifugation et la chromatographie a l'aide 
de la carboxy-méthyl-cellulose, alternantes. 


Investigaciones experimentales del factor hemaglutinante 
en la sangre y el liquido articular en la artritis reumatoide 
SUMARIO 
Sueros de enfermedades diferentes pueden producir 
la hemaglutinaciOn de eritrocitos preparados. Estas 
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substancias hemaglutinantes no son idénticas—las del 
lupus eritematoso siendo, por ejemplo, diferentes de las 
de la artritis reumatoide. 

Svartz y Schlossmann (1953a, b; 1955) demostraron 
que el factor hemaglutinante fué precipitable por el 
frio en la artritis reumatoide, pero que no lo fué—o sdlo 
muy raramente—en otras enfermedades, como el lupus 
eritematoso diseminado y esclerodermia. 

Se hicieron varias tentativas para aislar el factor 
precipitable por el frio en la artritis reumatoide, por 
zonas de electroforesis, ultra-centrifugacion y cromato- 
grafia con carboxi-metil-celulosa. 

La electroforesis del precipitado frio did de 20 a 25 
fracciones proteinicas. El factor reumatico fué presente 
principalmente en la zona de la globulina gama. 

La ultra-centrifugacién del precipitado frio del suero 
procedente de sujetos con artritis reumatoide mostrd 
que el factor reumatico estuve asociado a una fraccién 
de macroglobulina con una constante de sedimentacion 
de 19-25 Svedberg. Las fracciones conteniendo globu- 
linas de peso molecular bajo no provocaban hemaglu- 
tinacién. Se procedid también a la centrifugaciOn en 
serie en ultra-centrifuga. 

El mejor método que se conoce hasta ahora para 
aislar el factor reumatico es la precipitacién por el 
frio, seguida de ultra-centrifugacién y de cromatografia 
con carboxi-metil-celulosa, alternantes. 
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EVALUATION OF A QUALITATIVE PRECIPITATION 
REACTION FOR THE DETECTION OF THE 
RHEUMATOID FACTOR**t 


BY 


WALLACE V. EPSTEIN, EPHRAIM P. ENGLEMAN, ann MARGARET ROSS 


From the Rheumatic Disease Group of the Department of Medicine, and the Metabolic Unit for Re search in 
Arthritis and Allied Diseases, University of California School of Medicine, San Francisco, California 


The term “rheumatoid factor’? (R.F.) has been 
applied to the substance or substances in the serum 
of most individuals having rheumatoid arthritis 
which combines with immune globulins or substances 
closely associated with immune globulins. Theterm 
“rheumatoid” refers to the fact that it is most 
frequently detected in the serum of individuals 
having rheumatoid arthritis; it is also found in 
about one third to one half of patients with dis- 
seminated lupus erythematosus and in some sera 
from patients with other connective tissue diseases 
(Jacobson, Kammerer, Wolf, Epstein, and Heller, 
1956; Ziff, Fallet, Esserman, Lospalluto, and 
McEwen, 1956). In the Fraction II agglutination 
test (Heller, Jacobson, Kolodny, and Kammerer, 
1954), the R.F. is measured with washed sheep cells 
coated with Fraction II (F. II) as obtained by the 
Cohn cold ethanol fractionation technique. The 
concentration of a substance or substances in the 
serum which causes the agglutination of such coated 
cells is taken as a measure of the R.F. content of the 
serum (F.II Agglutination Titre—Fig. 1, opposite). 

A precipitation reaction has been demonstrated 
in the absence of sheep cells. A solution of Fraction 
II is added to the serum with subsequent precipitate 
formation (Epstein, Johnson, and Ragan, 1956). 
This reaction allows for quantitation of the R.F. 
content of a given serum by the determination of the 
nitrogen content of a precipitate. 

In this paper the R.F. content of a serum, as 
measured by such a precipitation reaction, is shown 
to follow the R.F. content as measured by the F. II 
agglutination titre. A simple qualitative test for 
R.F. based upon this reaction is presented. 





* Supported in part by a research grant from the National Institute 
of Arthritis and Metabolic Diseases. A-1229. 

t Presented in part at the Ninth International Congress of 
Rheumatic Diseases, Toronto, Canada, 1957. 

¢ Research Fellow of the Arthritis and Rheumatism Foundation. 


Materials 


One hundred sera submitted for the F. II agglutination 
test were selected to include specimens over the entire 
range of agglutination titres from completely negative to 
strongly positive. The clinical diagnosis was not con- 
sidered in this selection. Before analysis, the sera were 
repeatedly centrifuged in a refrigerated centrifuge at 
4° C. until free of sediment. In addition, one hundred 
sera obtained at random from the hospital serology 
laboratory were examined in a four-tube qualitative 
procedure to represent the findings to be expected in a 
general hospital population. 

A special questionnaire, the patient's hospital record, 
and in some cases the patient, were examined in order to 
arrive at a clinical diagnosis after the laboratory studies 
had been completed. The classification of the American 
Rheumatism Association (definite, probable, possible 
Ropes, Bennett, Cobb, Jacox, and Jessar, 1957) was used 
for diagnosis. Since only the group ‘‘definite rheumatoid 
arthritis” is analysed in this paper, there was usually no 
difficulty in establishing this entity from the question- 
naires alone. 

Methods 


Quantitative Precipitation Procedure (Fig. |).—This was 
carried out in duplicate and involved the addition of 
2,780 wg. nitrogen of Fraction II* in pH 8 phosphate 
buffered saline to 0-5 ml. of the centrifuged serum. The 
tubes were made up to a final volume of 8 ml. with pH 8 
buffered saline, and the tubes were maintained at 4 C. 
for 7 days with daily agitation. The nitrogen content 
of the washed precipitate was measured by the Markham 
(1942) modification of the micro-Kjeldah! method. The 
supernates of the duplicate tubes were pooled, the 
haemolytic complement inactivated, and the heterophil 
absorbed by adding saline washed sheep erythrocytes. 
The residual R.F. and gamma globulin activity of the 
supernates were measured as described previously 
(Epstein, Engleman, and Ross, 1957). 
gamma globulin used in the quantitative test was selected 
as the amount which would yield maximal precipitation 








* E.R. Squibb Co. Lot 1680. 
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“VW 


1:28 1:56 1:112,etc. 


b SERUM 


8 


y GLOBULIN + SERUM——PRECIPITATE 


READING——NITROGEN DETERMINATION 


QUALITATIVE PRECIPITATION REACTION HEATED y GLOBULIN + SERUM N N N Ny 


Fig. 1.—Outline of the three methods of measuring rheumatoid 
factor content of serum by its interaction with human Fraction II 
(gamma globulin). 


and yet avoid the solubilizing effect of an excess of gamma 
globulin with sera of relatively low F. II agglutination 
titre. 


Qualitative Precipitation Test (Fig. 1).—This involved 
the addition of Fraction II to four dilutions of serum 
in pH 8 buffered saline: 1 : 20, 1 : 40, 1 : 80, 1 : 160. 


Preparation of Heat-treated Fraction II.—A 5-g. per 
cent. solution of the same lot of Fraction II as was used 
for the quantitative study was heated in a water bath to 
63° C. for 10 minutes, as suggested by Franklin, Holman, 
Miiller-Eberhard, and Kunkel (1957). It is uncertain 
whether the heating causes the formation of non-specific 
aggregates of partially-denatured protein which are then 
included into otherwise invisible precipitates, or whether 
the actual precipitating capacity of the solution of gamma 
globulin is increased by heat. Gross insoluble matter 
was removed by centrifugation, the nitrogen content of 
the slightly opalescent solution was determined, and the 
solution of heated gamma globulin was diluted to 
approximately 400 ng. N/ml. with pH 8 buffered saline. 


Test Procedure.—The heat-treated solution of Fraction 
II was added in 0-5-ml. amounts to each of the four 
dilutions of serum, and to a 0-5-ml. buffered saline 
control. The tubes were mixed and allowed to stand at 
4° C. overnight, then centrifuged at 2,000 r.p.m. for 
5 minutes, and read on the basis of the amount of precipi- 
tate. This reading was based on a 0 to 4+ grading of 
each tube. A 1+ reaction applied to the presence of 
shreds of precipitate. A 4+ reaction appeared as a 
gelatinous disc which remained intact on mild agitation 
of the tube. The final reading of this qualitative test 
was recorded as the summation of points recorded for 
each of the rour tubes. A qualitative score could there- 
fore range from 0 to 16, the last representing a 4+ 
reaction in each of the four dilutions of serum. 


1:20 1:40 1:80 1:160 
DILUTIONS OF SERUM 


READING——0 TO 4 POINTS/TUBE 


SUM OF POINTS THEREFORE =0-16 


Results 


The average of the duplicate quantitative deter- 
minations was plotted against the F. Il agglutination 
titre. Fig. 2 shows this graph and the line calcu- 
lated from the regression coefficient. The correla- 
tion coefficient (r) indicates a significant relationship 
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FIT AGGLUTINATION TITRE 


Fig. 2.—Micrograms of nitrogen precipitated from 0°5 ml. of sera 
of different F. II agglutination titres by addition of a standard amount 
of gamma globulin (7T in abscissa =7,000). 
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between the quantitative precipitation test and the 
F. II agglutination titre. 

Studies of the supernate of the quantitative 
precipitation tests showed no residual rheumatoid 
factor except in the sera of agglutination titres in 
excess of 56,000, where the highest supernate F. II 
agglutination titre was 1 : 256. The amount of 
gamma globulin used in the quantitative test had 
been chosen as the amount which would produce 
minimal solubility of the precipitates for the whole 
group of sera. For sera producing precipitates 
greater than 20 ug. N/0-5 ml., the amount of gamma 
globulin in the supernate (inhibition titre 1 : 128 
or less) was insufficient to dissolve the precipitate 
significantly (Epstein, Engleman, and Ross, 1957). 

When using most sera of high F. II agglutination 
titre in the qualitative test, precipitate formed 
within an hour; however, all tubes were left at 
4° C. overnight. The tenacious nature of the 
precipitate on agitation and the clarity of the super- 
nate further contributed to the ease of reading the 
test. Fig. 3 shows the summation of points in the 
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Fig. 3.—Summation of qualitative precipitation points in s 


different F. II agglutination titres. 





four dilutions of the qualitative test — 
plotted on an arithmetic scale against 260) 

the F. II agglutination titres plotted 
on a logarithmic scale. The cor- 





4 
relation coefficient again indicates a : 7 
significant relationship. eso). 
The relationship of the quantita- L:] | => @e MEAN 
tive values (solid dots in clear areas) 
and the qualitative readings (open dots ‘ 200r 
in shaded areas) for the sera grouped & r 
according to F. II agglutination titre “ '®°F 
is shown in Fig.4. The generalcorre- ¢£ r 
lation of these readings witheachother “ !60}+ 
and with the F. II agglutination © b 
titre is obvious. ra 140+ 
Two individual exceptions among & : 
the sera must be noted: oO 120+ 
(i) The serum in the range of F. 11 4 
agglutination titre 1,792-7,000, ma 100+ 
showing 135 ug. N precipitated ¢& q 
from 0°5 ml. serum, was ob- O 
tained from a patient thought to YY 98°F 
have trichiniasis but who pre- ™ 
sented many features of peri- 2 60} 
arteritis nodosa. bo L 
(ii) The serum of 1 : 56,000 titre ~ 4ol 
showing little precipitate forma- L 
tion quantitatively and none 
qualitatively was from a case of 207 
probable rheumatic fever. The \ 
agglutination titre of this re) Bie. 
patient’s serum dropped to zero 0-112 224-896 1,792-7,000 14,000-56,000 > 56,000 
within 30 days during treatment FIT AGGLUTINATION TITRE 


consisting of rest in bed and fi, 4 
salicylate therapy. 
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In patients diagnosed as having rheumatoid 
arthritis, significant change in the F. II agglutination 
title has been found to be uncommon despite all 
modes of therapy (Jacobson and others, 1956). 
Other sera showing significant disparity between the 
agglutination titre and precipitation results are being 
sought. 

In our experience, sera with | : 112 agglutination 
titre or higher were almost always associated with 
patients having some type of connective tissue 
disease. Table I (A and B) shows an analysis of the 
qualitative and quantitative determinations, using an 
F. Il agglutination titre of 1 : 112 as the dividing 
line. The precipitation of 20 or more vg. nitrogen 
or the presence of two or more precipitation points 
in the four-tube qualitative test were most frequently 
found in sera with an agglutination titre higher 
than |: 112. The 3 per cent. incidence of false 
positive control sera in the qualitative precipit- 
ation test is similar to that found in a larger survey 
studied by the F. II agglutination method (Jacobson 
and others, 1956). As established by y* analysis, 











there is less than one chance in 100 of these 
relationships occurring by chance. 
TABLE IA 
ANALYSIS OF QUANTITATIVE RESULTS 
PER 0-5 ml. SERUM 
Nitrogen Precipitated (tg.) 
F. Il 
20 or More | Less than 20 Total 
1: 112 or Less.. é% 5 20 25 
Greater than 1: 112 .. 63 12 75 
P 0-01 
TABLE IB 
ANALYSIS OF QUALITATIVE RESULTS 
Precipitation Points 
F. Ul Total 
2 or More | Less than 2 
1: 112 or Less.. wT 4 21 25 
Greater than 1:112 .. 60 15 75 
Control Sera... asi 3 97 100 





P=<0-0l 


Of the hundred diagnostic sera analysed in this 
paper, 38 were found to be from individuals fulfilling 
the criteria for the diagnosis of definite rheumatoid 
arthritis. The remaining 62 were mostly from indivi- 
duals diagnosed as possibly or probably suffering 
from rheumatoid arthritis. Table II shows the 
distribution of the sera from the patients having 
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definite rheumatoid arthritis according to the F. II 
agglutination titre. 





TABLE II 
CLINICAL DIAGNOSIS 


| 








Cases of 
Total Definite Peripheral 
F. If Ranges Number Rheumatoid Arthritis 
of Sera a) 
Number Per cent. 
0-112 29 se | 17 
224-896 15 3 20 
1,792—7,000 24 7 29 
14,000-—56,000 21 14 67 
- 56,000 11 9 82 
Totals a + 100 38 





* Three patients also had psoriasis and one patient had juvenile 
rheumatoid arthritis. 


As noted, four of the five sera of O—1 : 112 titre 
were from patients with clinical histories frequently 
associated with a negative agglutination test (Ziff, 
1957). 


Discussion 


Evaluation of the rheumatoid factor content of 
serum by any of the methods used in this paper, as 
it relates to the independent clinical diagnosis, has 
been simplified by using the small group fulfilling 
the criteria for definite rheumatoid arthritis and 
therefore allowing a relative certainty of diagnosis. 
The R.F. content of serum does not clearly correlate 
with clinical parameters of inflammation, and is 
therefore probably not a measure of inflammation 
per se (Jacobson, and others, 1956). It has been 
suggested that the presence of the rheumatoid 
factor can be used as a prognostic guide (Duthie, 
Brown, Knox, and Thompson, 1957). 

Available evidence indicates that the various sheep 
cell agglutination systems have in common the 
presence of an immune globulin or some substance 
associated with immune globulins firmly attached 
to a particulate object. The attachment occurs 
because of the antigenic nature of that particle 
relative to the immune globulin (sheep cells and 
amboceptor) or represents a physical-chemical union 
(gamma globulin attached to a red cell via a tannic 
acid bridge). 

It would seem altogether probable that the 
direct interaction of the gamma globulin and the 
rheumatoid factor to produce a precipitate would 
depend upon an identical mechanism as exists in 
the agglutination systems; however, several differ- 
ences need be considered: 

(1) The sheep cell exposed to its homologous rabbit 
antiserum may bind components of the antiserum 
selectively, and the same selective aspect could be true 
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for the tannic acid-treated red cell when exposed to a 
solution of human gamma globulin (Fraction II). In 
contrast, the precipitation procedure goes on in the 
presence of all the components of Fraction II. 

(2) Serum factors other than those we think of as the 
rheumatoid factor may be able to exhibit an effect upon 
the agglutination and not upon the precipitation system 
or vice versa. This may explain the situation found in 
the serum of the patient having rheumatic fever. 


The spontaneous precipitation of proteins from 
sera of a high F. II agglutination titre (Epstein, 
Engleman, and Ross, 1957) is probably a reflection 
of the presence of large quantities of rheumatoid 
factor and of a substance similar in action to the 
commercial Cohn Fraction II added in the direct 
F. II precipitation procedure. 
sera of high rheumatoid factor content that proteins 
or protein complexes of unusually large size have 
been found (Franklin, and others, 1957). 

The question whether the components involved 
in any of these systems are “natural’’ or unnatural 
(denatured) is certainly pertinent. One has no 
assurance that the constituents of serum reactive in 
these tests are unaltered in the process of separation 
from clot. This same question exists for the com- 
mercial Fraction II used in the direct precipitation 
procedure. All sources of Cohn Fraction II studied 
to date exhibit the capacity of uniting with rheuma- 
toid factor as measured by their ability to inhibit 
a positive F. II agglutination procedure. Different 
lots of Cohn Fraction II differ in the degree of this 
ability to inhibit as well as in the ability to result 
in a union with rheumatoid factor which leaves 
solution, i.e. direct precipitation. It seems likely, 
from the spontaneous precipitation phenomenon in 
sera of high F. II agglutination titre, that precipita- 
tion is not wholly dependent upon denaturation 
of the gamma globulin during its preparation. 
In addition, it has been reported that sera from 
healthy persons differ in their capacity to bind with 
R.F. (Grubb and Laurell, 1956), or in the case of 
anti-Rh sera to sensitize cells to the rheumatoid 
factor (Waller and Vaughan, 1956). The activity 
of different lots of gamma globulin, representing as 
they do the pooling of the plasma of many indivi- 
duals, may show different activities based on the 
nature of the population pool. 

The addition of inorganic particles to serum 
during spontaneous or F. II induced precipitate 
formation is of interest, not only because it allows 
the detection of amounts of precipitate too small 
to be detected in the absence of such particles, but 
also because it again suggests the non-specific role 
of the bacterium or animal red blood cell present 
in other systems. There is no evidence to date 
that the addition of latex (Singer and Plotz, 1956), 
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It is in the group of 


bentonite (Bunim, Bozicevich, and Freund, (957) 
or the gamma globulin particles described i\) this 
paper convert the reaction from co-precipiiation 
to agglutination. The globulin exposed particles 
are not washed before being added to the serum 
in any of these procedures, and therefore there js 
no evidence that the active globulin component js 
bound to the particle. 

In the qualitative technique described in this 
paper, molecular aggregates, presumably due to the 
heating of protein, allow the precipitation reaction 
to be easily visualized. Whether the heating pro- 
cedure changes the extent of the underlying gamma 
globulin factor-rheumatoid factor combination is 
under study. A similar effect of heat has been 
reported for the anti-complementary activity of 
serum (Norgaard, 1955). 

Despite lessened sensitivity, the detection of the 
rheumatoid factor by precipitation techniques offers 
a real advantage in the study of the kinetics of the 
reaction. Although the qualitative precipitation 
procedure is rapid and simple, it should probably 
be used with and not in place of the agglutination 
technique, because of the high incidence of negative 
precipitation results in sera with significant agglu- 
tination titres. 

Summary 


The rheumatoid factor content of a serum as 
reflected in the Fraction II (F. II) quantitative 
precipitation test significantly parallels the rheu- 
matoid factor (R.F.) content measured by the F. I 
agglutination test. A simple qualitative precipita- 
tion test for the R.F. content of serum, requiring 
only a solution of heated gamma globulin, is 
described. The results of this simple qualitative 
test show good correlation with the results of both 
the quantitative precipitation test and the F. II 
agglutination test. Evidence is presented for the 
diagnostic value of carrying out both agglutination 
and precipitation tests. 


We are grateful to Dr. Calvin Zippin of the Cancer 
Research Institute, University of California Medical 
Centre, for the statistical analysis. The gamma globulin 
was obtained through the courtesy of the American 
National Red Cross, Washington, D.C. 
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Evaluation de la réaction de précipitation qualitative pour 
la détection du facteur rhumatismal 
RESUME 
La teneur en facteur rhumatismal d’un sérum, 
représentée par la fraction Il (FID de la réaction de 
précipitation quantitative est significativement parallele 
a la teneur en facteur rhumatismal (F.R.) mesurée par 
la réaction d’agglutination pour FII. On décrit ici une 


simple réaction de précipitation qualitative pour le 
F.R. dans le sérum, nécessitant seulement une solution de 
globuline gamma chauffée. 


Les résultats de cette simple 


réaction qualitative montrent une bonne corrélation avec 
les résultats a la fois de la réaction de précipitation 
quantitative et de celle d’agglutination pour FII. On 
présente des données concernant la valeur diagnostique 
autant de la réaction d’agglutination que celle de 
précipitation. 


Valoracion de la reaccién de precipitacién cualitativa 
para la determinacion del factor reumatico 


SUMARIO 

En el suero, el factor reumatico representado por la 
fraccion II (FII) de la reaccién de precipitacién cuanti- 
tativa es significativamente paralelo al factor reumatico 
(F.R.) medido por la reaccién de aglutinacién para FII. 
Se describe aqui una simple reaccién de precipitacién 
cualitativa para el F.R. sérico, necesitando solamente 
una solucién de globulina gama calentada. Los 
resultados de esta simple reaccién cualitativa revelan 
una buena correlacién con los resultados a la vez de la 
reaccién de precipitacién cuantitativa y de la reaccién 
de aglutinacién para la FII. Se presentan los datos 
respecto al valor diagndéstico tanto de la reaccién de 
aglutinacién como de la reaccioén de precipitacion. 
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GENERALIZED ARTICULAR CALCINOSIS* 
REPORT OF A CASE 


BY 


MANUEL LOSADA L, FERNANDO COX L, JULIO RODRIGUEZ V, 
EDUARDO RONBAN T, anp LUIS SILVA R 
El Salvador Hospital, Santiago, Chile 


A man aged 40 years began to notice in 1945 difficulty 
in walking, due to stiffness of the right knee, with slight 
pain, which disappeared after several days. This 
recurred in 1947 and a lesion of the external meniscus 
was diagnosed. The knee was immobilized in plaster 
for a month, with some relief. In 1949 the pain recurred, 
now in both knees and the neck, and lasted a week, 
recurring occasionally after this. By June, 1951, he 
showed transient signs of arthritis in the elbow, ankles, 
left knee, interphalangeal joint of the right thumb, 
cervical spine, shoulders and left temporo-mandibular 
joint. There was a diastolic apical murmur, mild fever, 
and an erythrocyte sedimentation rate of 60 mm./hr. 
The electrocardiogram and x rays of cervical spine, 
sacro-iliac joint, and hands were normal, but there was 
slight enlargement of the left ventricle. Symptoms 
disappeared, ty iperature and erythrocyte sedimentation 
rate returned to normal on aspirin in 12 days and he was 
discharged from hospital with the diagnosis of rheumatic 
fever and mitral disease. In 1953 he again developed 
arthralgia and was found to have apical systolic and 
diastolic murmurs; E.S.R. 63 mm./hr. The arthralgia 
continued and function decreased so much that he had 
to be admitted to hospital again in June, 1956. 

There was no relevant disease in his family although his 
parents were cousins. Previous illnesses included 
appendicectomy (1939) and urethral discharge twice, the 
last in 1941. 


Examination.—Walking was impaired. Cardiac beat 
1 cm. outside mid-clavicular line in fifth space: apical 
systolic murmur grade 2; faint diastolic murmur at left 
border of sternum. B.P. 130/75. Flat feet; hallux 
valgus; pain on movement of knees, hips, lumbar spine, 
shoulders, and temporo-mandibular joints, with gross 
limitation of movement of the hips. 


Radiology.—X rays showed enlarged left ventricle, 
normal kidneys and skull; calcification of pubic sym- 
physis and widespread calcific deposits on joint cartilage 
as illustrated in Figs 1, 2, and 3. Besides the shoulders 
and knees, this was seen also in the wrist joints, ankles, 
hips, elbows, second right metatarsophalangeal joint, 
and third metacarpalphalangeal joint. This calcific 
deposit was in the superficial part of the cartilage, the 


* Read to the Medical Society of Santiago on August 24, 1956, 
ry a Third Chilean Rheumatological Conference, December 
, 1956. 
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deeper part escaping. One of the lateral ligaments of 
the lumbar spine also showed calcification; there was 
some deformation of the femoral head with coxa vara 
and osteophytic outgrowths. The cartilage calcification 
had increased since the earlier x rays were taken in 1953 
and 1951. 





Fig. 1.—Left shoulder, showing thick calcified line over humeral head 


The six children of the patient showed no _ joint 
a normalities on x-ray examination. 


Biopsy.—A biopsy of the right knee showed no excess 
fluid but only a white powdery deposit covering the 
femoral condyles. There was some atrophy of cartilage 
at the periphery which was a reddish-violet colour and 
showed vascular synovial villi. Microscopically the 
meniscus showed small cavities containing grumous 
protein material; small calcific granules were seen 
surrounded by foreign body granuloma. Synovial 
membrane hyperplasia was present, but there was no 
inflammatory exudate found. Silver staining (Perdrau’s 


modification to the double impregnation method of 


Bielschowsky), von Kossa’s staining for calcium, and 
toluidine blue showed no change from normal. Bone 
was normal. 
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Fig. 2.—Right knee (antero-posterior view), showing lineal calcifi- 
cation on surface of cartilage and irregular calcification of meniscus. 


Laboratory Examinations —Blood count normal; 
erythrocyte sedimentation rate normal (15 mm./hr); 
alkaline phosphatase 3-5 Bodansky units, serum calcium 
12 mg. per cent., serum phosphatase 3-6 mg. per cent., 
uric acid 5-0 mg. per cent., urea nitrogen 18-5 mg. per 
cent., Wassermann reaction and Kahn test negative; 
Takata Ara negative; cephalin flocculation negative. 
Urine contained albumin; homogentisic acid absent. 
Calcium excretion 160 mg./24 hrs. 

Treatment.—Aspirin and deep x-ray therapy was 
followed by great improvement in hip movement. 

Diagnosis.—The patient was thought to have rheumatic 
fever with residual aortic insufficiency, coxa vara, flat 
feet, and a generalized joint disease with calcification of 
joint cartilage. 

Discussion 

Marziani (1953) reports a similar case of a man 
who developed arthritis at the age of 20 with 
recurrence 6 years later in whom similar x-ray 
appearances were seen. This patient had an 
alkaline phosphatase of 20 units and a serum 
calcium of 11 mg. per cent., and the calcium in the 
synovial fluid was 24 mg. per cent. It seems, there- 
fore, that there is primary disturbance of calcium 
exchange in the synovial cavity and we have called 
this condition generalized articular calcinosis. 


Summary 
A male patient, 40 years of age, with rheumatism, 
aortic insufficiency, and bilateral degenerative joint 








GENERALIZED ARTICULAR CALCINOSIS 





Fig. 3.—Left knee (intercondyleal view), showing lineal calcification 
parallel to articular surface, calcification of joint meniscus, and 
diffused calcification in intercondyleal region. 


disease of the hips and knees, showed calcification 
of nearly all joint cartilages. A fine hite dust was 
seen at biopsy. 


We wish to thank Dr. Orlando Poblete, Head of the 
Orthopaedic Department, and Mr. Juan Varleta, Head 
of the Laboratory of the Neurosurgery Institute, of 
“El Salvador’’ Hospital, for their co-operation. 
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ADDENDUM 


A similar case has recently been described by Bunje 
(1956). J. Bone Jt Surg., 38B, 374. 


Un cas de calcinose articulaire généralisée 
RESUME 
Un malade, 4gé de 40 ans, atteint de rhumatisme, 
d’insuffisance aortique et de dégénérescence articulaire 
bilatérale des hanches et des genoux, montra une calci- 
fication de presque tous les cartilages articulaires. La 
biopsie révéla une fine poussiére blanche. 


Un caso de calcinosis articular generalizada 
SUMARIO 
Un enfermo de 40 afios de edad, con reumatismo, 
insuficiencia adrtica y enfermedad degenerativa bilateral 
de las articulaciones de la cadera y de las rodillas, mostr6 
una calcificacion de casi todos los cartilagos articulares. 
La biopsia revelé un fino polvo blanco. 
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REHABILITATION 


IN ARTHRITIC DISEASES 





A TWO-YEAR FOLLOW-UP 


BY 


J. P. GOFTON* 


Vancouver, British Columbia 


The following paper reports a statistical survey 
covering 2 years’ work by a volunteer health agency 
(the British Columbia Division of the Canadian 
Arthritis and Rheumatism Society) engaged in 
providing rehabilitation services to patients through- 
out this large province of Canada. 

The headquarters of this society are in Vancouver, 
Canada, a city of approximately 362,000 people, 
which contains a medical school and modern 
hospital facilities. Here the society maintains an 
active treatment centre where fifteen in-patients may 
receive intensive physiotherapy and other rehabili- 
tative measures. This centre employs full-time and 
part-time specialists in arthritis and rheumatism as 
well as chartered physiotherapists, occupational 
therapists, social service workers, and nurses. Super- 
vision of the conduct of the treatment programme 
and of its development in the Province is carried out 
by the staff of the Vancouver Centre. 

The greater part of the work of the organization 
extends throughout an area of approximately 
600 x 800 miles. Within this area are some twenty 
treatment units, each staffed by a physiotherapist 
located in a small treatment centre. She has 
adequate basic equipment and a car to enable her to 
provide additional treatment in the home or in 
smaller nearby towns. Each unit is supported by 
a local organization which raises funds, provides 
facilities, and organizes voluntary services for the 
patients. Where possible, use is made of community 
social service facilities, provincial vocational training 
facilities, and community service groups in meeting 
the needs of individual patients. 

The society does not deny its physiotherapy 
services to patients with conditions other than 
arthritis and rheumatism, such as poliomyelitis, 
cardiovascular or cerebro-vascular disease, or 
to patients in the convalescent phase of surgery or 
after accidents. In all instances, the physio- 
therapists treat patients only at the request of and 
under the direction of the patient’s physician. 





* Asst. Medical Director, Canadian Arthritis and Rheumatism 
Society, B.C, Division. 
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This treatment programme has now been operat. 
ing for about 8 years and has gradually spread to 
include all major population areas in the province, 
and even scattered communities where rapid com- 
munication is impossible owing to the mountainous 
nature of the terrain. It was envisaged that, 
initially, only physiotherapy facilities would be 
extended to the outlying areas, but in addition to 
this a consultation service, visiting each area twice 
a year, has been provided where it would not other- 
wise be available. In this way general practitioners 
who are somewhat removed from active academic 
centres may obtain information about the physical 
therapy provided, as well as advice on patient 
management, use of new drugs, and the availability 
of intensive treatment facilities in Vancouver. It 
still remains to be seen, however, whether such 
aspects of rehabilitation as vocational training, job 
placement, and work tolerance will be practicable 
in the smaller areas. 


Results 


Tables I to VI show the results of 2 years’ work. 
In comparing the figures for 1955 and 1956, close 
agreement will be noted in ‘Case distribution by age 
group”’ (Table II), “Diagnoses by age group” 
(Table III), and the “Unimproved’’ category in 
Table IV. It appears that the rather loose system 
of collecting data is able to reproduce itself from 
year to year with a fair degree of reliability. 


TABLE I 


WORK ACCOMPLISHED 























Year 1955 1956 
Patients Treated .. 3,948 3,868 
Treatments Given ~~ 66,677 x 72,823 
Cases Assessed for Treatment Results 2,109 2,156 
Cases Not Assessed “4 406 
Total Cases Closed During Year cd 2575 if 2,562 
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TABLE II 


CASE DISTRIBUTION BY AGE GROUP 








Year 
Age Group 1955 1956 
(yrs) 
Under 40 .. os 405 400 
40-64 5 a 907 963 
Over 64... Pe 797 793 
Note.—The distribution for the 2 years agrees very closely. Approxi- 


mately 20 per cent. are under age 40; 50 per cent. in the middle years 
and 30 per cent. over 64. 


The diagnoses shown in Table III are based on 
those given by the patient’s doctor at the time of 
requisitioning physiotherapy. It is probable that 
diagnostic errors are frequent. For example, many 
cases of so-called rheumatoid arthritis would not 
answer to strict diagnostic criteria. The categories 
“Other Rheumatic Diseases’”’ and ‘“*Non-rheumatic 
Diseases’’ comprise a heterogeneous group. Because 
of the unreliability of this diagnostic data, no attempt 
has been made to assess treatment results according 
to disease category. 

TABLE III 
DIAGNOSES BY AGE GROUP 





Year 
Age 
Group Diagnosis 1955 1956 
(yrs) 

Under 40 Rheumatoid arthritis ; 19-0% 18-4% 
Marie-Striimpell spondylitis 5°-4% 6°8% 
Osteo-arthritis 13-8% 13-0% 
Other rheumatic diseases* 21-38% 29°4% 
Non-rheumatic diseases 40-0° 32°4% 

Total No. of Cases... 405 474 

40-64 Rheumatoid arthritis .. ; 24-°6% 26-1° 
Marie-Strimpell spondylitis 1-6% 2:0% 
Osteo-arthritis 44°1% 36°5 
Other rheumatic diseases* 16°4% 20-9° 
Non- rheumatic diseases vol Baesae 14°S% 

Total No. of Cases . 907 1,115 

Over 64 Rheumatoid arthritis - 2. 21°3% 
Marie-Striimpell spondylitis .. “a ‘3% 
Osteo-arthritis ..| 64°2% 62°7% 
Other rheumatic diseases* 7:6% 6°3% 
Non-rheumatic diseases 6°3% 9-6% 

Total No. of Cases | nee 797 937 

Grand Total 2,109 2,526 











* Other rheumatic diseases include rheumatic fever, non-articular 
rheumatism, gout, infectious arthritis, collagen-vascular disease, and 
intervertebral disk disease 


The patient is assessed by the physiotherapist 
when treatment is started according to the 
Functional Capacity Code shown in Appendix A. 
A second assessment is made when the case is closed 
and the comparison between the two assessments is 
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TABLE IV 


RESULTS OF TREATMENT 
(see Appendix B) 









































Year 
Age —_ 
Group Grade of Response 1955 1956 
(yrs) 

Under 40 | Comp'ete Remission ... .-| 19°4% 13-:7% 
Much Improved .. ; 30-0% 31°E% 

Improved . . ae an ..| 42°0% 49-54 
Unimproved a8 Bs ae 8-6% ST % 

Total No. “of Cs ases ry 405 402 

40 64 Complete. Remission x 10:0% | 6°3% 
Much Lmproved . 37-4% | 32:0% 

Improved . : oe .-| 41°3% | 4°9% 
Unimproved ‘ ae -3| USK | Tee 

Total No. of Cases a 907 | 965 
Over 64 Complete Remission a de 8-7% 6:0% 
Much improved . “e 32°6% | 30°6% 
Improved . 41-8% 45-83% 
Unimproved 16:9% 17°52 

- Total No. of Cases 787 | 795 

Grand Total ee. | 2.999 2,162 





graded according to the Response Code (Appendix 
B). The physiotherapists are instructed to avoid 
undue optimism in this assessment but the degree of 
error is uncertain. As the assessment of treatment 
results in a given patient is made when the treatment 
is ended, long-term patients may remain within the 
group under treatment and thereby avoid assessment. 
The potential bias of this source of possible error 
has been assessed by conducting a cross-sectional 
survey at the end of 1956 of the duration of treat- 
ment of patients on the active treatment rolls at that 
date (Table V). Approximately 90 per cent. of 
the patients on the rolls at the end of 1956 had been 
under treatment for less than 2 years, so that only 
10 per cent. or less of patients treated were omitted 
from assessment. As long-continued treatment 
cannot be taken to imply unsatisfactory results, this 
small group is not considered to influence unduly 


the total response. 
TABLE V 


DURATION OF TREATMENT OF ACTIVE CASES ON 
TREATMENT ROLLS AT THE END OF 1956 





Duration of Continuous Treatment (yrs) 




















Patients Over 2 1 to 2 Under 1 
Arthritic ..  ... '142,—————~*«*00 813 
Non-arthritic 4 11 10 123 
‘Total =.) 153 110 936 





Approximately 20 per cent. of patients whose 
treatment was completed during 1955 or 1956 were 
not assessed. Some improved and took jobs, some 
died, some stopped treatment of their own accord, 
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and some were not available for other reasons. It 
is difficult to estimate how the exclusion of these 
patients may have affected the results; it is unfor- 
tunate, but probably inevitable, that a certain pro- 
portion of assessable patients will always escape 
evaluation. Assessment of results of treatment in 
the rheumatic diseases is limited by the lack of 
statistical knowledge of the course of the disease in 
a comparable group of untreated patients. 

The patients described in the Tables were also 
being treated by their own physicians, so that any 
improvement is not attributable solely to the 
rehabilitative efforts of the society. In addition, it 
is well known that some of the diseases under treat- 
ment have a natural tendency to remission. How- 
ever, the assessment is based on functional capacity, 
which is related more directly to disability than to 
disease activity. Conditions such as rheumatoid 
arthritis, the inflammatory stage of infectious 
arthritis, and the disability immediately consequent 
upon surgery or accidents tend, to some degree, to 
improve with time. In some cases improvement 
may be due to the patient’s own determination to 
become fit again, and in others the degree of dis- 
ability may be so slight that ordinary activities will 
reduce it significantly. On the other hand, the 
disability consequent upon such conditions as 
osteo-arthritis, Marie-Striimpell spondylitis, and 
severe rheumatoid arthritis will not usually correct 
itself without specific physical treatment. Further- 
more, against the tendency in some cases to 
spontaneous remission can be placed the tendency 
in others to steady progression to severe deformity 
and disability. 

One of the principal benefits to be derived from 
good physical therapy and rehabilitation is the 
prevention of deformity. As the efforts of such a 
programme succeed in reducing the number of 
chronically disabled persons in a community, they 
must be directed increasingly towards early treat- 
ment and the prevention of disability in new patients. 
The response code shown in Appendix B cannot 
demonstrate improvement in the many patients who 
were already in Class I at the initiation of treatment. 
Nor can such a survey give credit to improvement 
in morale, general well-being, and adjustment to 
community life, which are legitimate goals in 
rehabilitation. 

Discussion 


The results shown in the Tables indicate that the 
rehabilitation measures provided in this programme 
are both effective and beneficial. 

The improvement data shown are self-explanatory. 
The number of cases ““Unimproved’’ has remained 
approximately constant from year to year. Improve- 
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ment of one or more classes can be taken to imp) 
a significant improvement in the ability of the 
patient to engage in useful employment, and in the 
case of the severely impaired, improvement ‘o the 
category of partial self-care would imply that some 
person acting as custodian could be released to 
gainful employment elsewhere. Between 40 and 
50 per cent. of those aged less than 64 years showed 
a definite improvement in employability statu 

Table VI shows the distribution of patients treated 
in the various types of establishment. 


TABLE VI 


PLACE IN WHICH TREATMENT WAS GIVEN IN 1956 














Patients Place of Treatment No. of Patients 
Arthritic Hospital... : 332 
|, Home 2 ; 546 
Treatment Clinic .. 2,316 
Total .. 3,194 
Non-arthritic .| Hospital .. ‘ 197 
Home = ae 93 
Treatment Clinic .. 302 
Total .. i 592 
Grand Total .. 3,786 





Note.—Some patients received treatment at more than one place 
and the above figures are approximate. A relatively large proportion 
of arthritics received treatment at home. This emphasizes our 
experience that many arthritics, if denied home physiotherapy, are 
denied all physiotherapy. On the other hand, large numbers of 
arthritics are treated in clinics, which we find most desirable for 
making the best use of the physiotherapist’s time, for availability of 
equipment, and for general economy. 


The value of rehabilitation may be demonstrated 
more adequately on patients under close supervision 
in rehabilitation centres (Robinson and Bradley, 


1957). It would then be logical to conclude that 
similar less intensive measures in small com- 
munities would produce similar benefits. The 


British Columbia Division of the Canadian Arthritis 
and Rheumatism Society has demonstrated the 
feasibility of a well-equipped centre providing a 
treatment and rehabilitation service for the small 
population centres scattered throughout a large 
province. 


Summary 


The rehabilitation facilities provided throughout 
widespread areas of a Canadian province by a 
voluntary society is briefly described. A summary 
of the statistics gathered by the society over a 2-year 
period is presented. The inherent limitations in such 
a statistical survey are noted, but the conclusion is 
drawn that the society does much valuable work in 
preventing and alleviating disability and invalidism. 
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© impl REFERENCE APPENDIX ‘‘A”’ 
\ 
f the robinson, H. S., and Bradley, E. J. (1957). Canad. med. Ass. J. CATEGORIES OF FUNCTIONAL CAPACITY 
Ti, 558: 
1 it . , : 
1 the Class Designation 
O the ' . -_ . — ss TGF ee 
at som La réhabilitation dans les maladies arthritiques I. mie’ or s pear ram ——e to —- 
. Ly ceutadelll P slightly Impaire all normal activities of daily living withou 
ised Observation portant sur deux ans the use of prosthetic or other appliances 
0 despite slight intermittent discomfort or 
40 and RESUME | limited mobility of one or more joints. 
showed Les facilités de réhabilitation procurées dans des Il. Complete Self-Care | Functional capacity adequate to pertoemn 
6 sa so éte "ne OVI anadi _ pe | the majority of normal activities of daily 
US, régions tres etendues d’une province nye = iieinar with oe tellnens the ues of canes 
treated Bune société bénévole, sont brievement decrites. n or other appliances; able to feed, dress, 
resumé des statistiques réunies par cette société durant perform toilet, and leave house without 
une période de deux ans est présenté. On prend note —__ assistance from a second person. 
des limitations inhérentes a ce genre d’études statistiques, 111. Partial Self-Care Functional capacity adequate to perform 
mais on conclut que la société accomplit un travail trés some ie Neate of — living — 
; : ee f ; attaniati > ine or without the use of prosthetic or other 
important dans Ja tn et lattenuation des in appliances; able to feed, dress, and 
N 1956 capacités et des infirmites. perform toilet, but may require occasional 
assistance from a second person, and 
$$. unable to prepare meals or unable to leave 
pon os = house without assistance 
tents La rehabilitacién en las enfermedades artriticas ae cats 
Observacion de dos afios IV. Severely Impaired Functional capacity insufficient to perform 
the normal activities of daily living with 
or without the use of prosthetic or other 
SUMARIO appliances; requiring regular acsistonte 
so > , ee alit: from a second person in one or more oO! 
Se describen brevemente las facilidades de rehabili- the following: feeding, dressing, perform- 
tacion en regiones muy extensas de una provincia de ing toilet, or getting about indoors in 
Canada, ofrecidas por una sociedad benévola. Se wheelchair or otherwise. 
presenta un sumario de estadisticas recogidas por esta 
sociedad durante un periodo de dos afios. Se notan las Note.—Patients in Class I or II are probably fit for gainful employ- 
7 limitaciones inherentes a este tipo de estudios estadisticos ment. Patients in Class III might be employed in special circum- 
ge | I: iedad hi trabaio m stances. Patients in Class IV are unemployable and would usually 
pero se conciuye que la sociedad hace un trabajO MUY require the custodial services of someone who might otherwise be 
—ee utilen la prevencion y el alivio de incapacidad e invalidez. _ gainfully employed. 
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oportion APPENDIX ‘‘B”’ 
iZeS our 
apy, are RESPONSE CODE 
ibers of 
able for 
bility of : : 
ns Grade Designation 
I. Complete or Appar- | No apparent evidence of disease activity. 
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Ly Il. Much Improved Functional capacity shows improvement 
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adley, Ill. Improved Functional Capacity shows improvement 
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Class IV may now be able to perform one 
com- or more of the major activities of daily 
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€ | previously unemployed person may be- 
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AMYLOID DISEASE COMPLICATING ANKYLOSING 


SPONDYLITIS 


MARTIN E. H. HALFORD anp C. JUSTIN CLARK 


From the Department of Morbid Anatomy, Westminster Medical School, 
and Westminster Hospital, London 


Wichmann (1893) first described amyloid disease 
complicating rheumatoid arthritis. Many further 
reports of this association have been published, and, 
with the decline in the incidence of severe pulmonary 
tuberculosis, rheumatoid arthritis may become the 
commonest cause of amyloidosis in Great Britain. 
Thus, Fearnley and Lackner (1956) found eight cases 
of amyloidosis in a series of 183 patients with rheu- 
matoid arthritis, Gedda (1955) found nine cases in a 
series of 45, and Teilum and Lindahl (1954) found 
seventeen cases in a series of 28. Teilum and 
Lindahl also included two cases of ankylosing 
spondylitis but no clinical details are recorded. 

In the following case amyloid disease, diagnosed 
clinically, caused death as a result of renal involve- 
ment in a man with ankylosing spondylitis. 


« 


Case History 


Symptoms of ankylosing spondylitis consisting of 
lumbar pain and stiffness began in 1942, when the 
patient was 16 years old. A year later typical radio- 
logical changes were present in the sacro-iliac joints 
(Fig. 1, opposite). The erythrocyte sedimentation rate 
was 65 mm. in 1 hour. He was immobilized in a plaster 
bed for a year. In 1945 radiotherapy was given to the 
thoracic and lumbar spine (750 r) and to each hip joint 
(1,000 r) with some improvement. In 1950 the patient 
was admitted to hospital for herniorrhaphy; at this time 
he had ankylosis of the spine with severe involvement of 
both hips, proteinuria was noted, and the blood pressure 
was 140/85 mm. Hg. A year later the blood pressure 
had risen to 160/100 mm. Hg. A further course of 
radiotherapy to the lumbar spine (750 r) and the sacral 
and cervical areas (750 r) gave relief of symptoms, but 
the proteinuria persisted, and by June, 1953, the clinical 
picture of malignant hypertension with left ventricular 
failure had developed. The blood pressure was now 
225/145 mm. Hg and there was bilateral papilloedema 
with severe retinal changes. The blood urea was 71 mg. 
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percent. After a period of rest in bed and salt restrictioy 
the papilloedema, retinal exudates, and haemorrhage 
disappeared, and the cardiac asthma was relieved. Thy 
hypertension and uraemia persisted and cardiac asthny 
recurred a year later. 


Laboratory Findings.—Blood urea 78 mg. per 100 m! 
serum albumin 3-4 g. per 100 ml., serum globulir 
3-37 g. per 100 ml. Thymol turbidity | unit, thyme 
flocculation 0, serum colloidal gold reaction 0. zin 
sulphate turbidity 3 units, ammonium sulphate tur 
bidity 2 units. 

Congo red test positive with 78 per cent. dye removed 
from serum after | hour. 
Urine contained 32 mg. per 100 ml. protein. 


Nausea and vomiting were followed by epileptiform 
convulsions and a sudden left hemiplegia. The blood 
pressure fell to 160/100 mm. Hg and secondary optic 
atrophy developed. Death occurred suddenly in March 
1955, from a right cerebral haemorrhage. 


There was no significant fever or oedema at any stage 
of this illness. The urine showed moderate or large 
amounts of protein on seven occasions, but not when 
examined in 1950 before the patient’s re-admission to 
hospital for herniorrhaphy. The centrifuged deposil 
showed a few red blood cells on three occasions, granular 
casts on three occasions, and no abnormality on four 
occasions. 


Autopsy Findings—The body was that of a well 
nourished young man. There was extensive haemor- 
rhage in the right frontoparietal region with rupture into 
the lateral ventricle. A few enlarged lymph nodes 
showed follicular hyperplasia but no amyloid. The 
lungs showed early bronchopneumonia. The heart 
(480 g.) showed left ventricular hypertrophy. The heart 
valves and coronary arteries appeared normal. There 
was early atheroma of the aorta. The liver (1,380 g,) 
was small and showed deposits of amyloid around the 
hepatic arterioles only. The spleen (120 g.) was con: 
tracted and showed a mild diffuse amyloid change. 

The kidneys (left 95 g.; right 110 g.) showed the appear: 
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Fig. 1.—X ray showing bony ankylosis of both sacro-iliac joints and of left hip joint on January 27, 1953. 


i 

Q 

hh 

}ance of amyloid contracted (or “small amyloid”) 
kidneys. The capsules were lightly adherent; the surface 


} was a mottled grey-white and was granular. The cut sur- 
| face showed prominent glomeruli throughout the cortex. 
| The corticomedullary junction was blurred and the 
medullary fat increased. The vessels were prominent. 
Microscopically there were deposits of amyloid around 
the afferent arterioles, and glomerular and intertubular 
capillaries, and in the basement membrane of the tubular 
epithelium (Fig. 2, overleaf). 
There was irregular interstitial fibrosis with alter- 
nating areas of tubular atrophy and dilatation. The 








tubules contained hyaline material and altered blood 
pigment. 

The adrenal glands showed amyloid substance around 
the cortical capillaries with atrophy of the cells of the 
zonae reticulosa and fasciculata. The cells of the 
zona glomerulosa were vacuolated and contained lipoid. 
The medulla was normal. The thyroid showed a moder- 
ate increase in stroma with marked lymphocytic infil- 
tration and some atrophy of vesicles. The pituitary, 
pancreas, and testes showed no abnormality. The hip, 
sacroiliac, and intervertebral joints showed advanced 
changes with bony ankylosis. There was calcification of 
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Fig. 2.—Renal cortex shov. 
ing enlarged = glomerul 
with  sub-endothelial de. 
posits of amyloid aroun 
the glomerular  capillarie 
and the afferent arteriok 
(Haematoxylin-eosin) « 26 
the interspinous ligaments in the thoracic region. Renal involvement is a common mode of death in 


Sections of the 11th costovertebral and costotransverse secondary amyloidosis. 
joints showed no ankylosis. The anterior and posterior 
longitudinal spinal ligaments appeared normal. 


Of the seventeen cases 
analysed by Teilum and Lindahl, death was due to 


, . renal amyloidosis in seven, and in the series reported 
The presence of deposits of amyloid was confirmed by by Gedda (1955), the nine cases of amyloidosis all 
staining fresh material with a watery solution of iodine, died it of li ; 
and by staining sections prepared from tissues fixed in led as a result of renal invo vement. J 
formol-saline with Congo red and with methyl violet, The development of hypertension in amyloidosis 
using the method described by Missen and Taylor (1956). is rare. Fishberg and Oppenheimer (1930) con- 
. firmed this and noted that hypertension did _ not 
Discussion occur in cachectic subjects. They suggested that 
cachexia might prevent the development of hyper- 
Several points are illustrated by this case. The tension, even when many other factors predisposing 
importance of proteinuria as an early sign of amyloid to this condition were present. They also found 
disease is again shown. It was noted 8 years after that hypertension due to amyloidosis is invariably 
the onset of symptoms of ankylosing spondylitis associated with the amyloid contracted kidney. In 
and was unaccompanied by hepatic or splenic the case here reported, hypertension developed in a 
enlargement. Malignant hypertension developed in _non-cachectic patient who was found at autopsy to 
the next 3 years and death occurred after thirteen have amyloid contracted kidneys. The blood 
years illness. pressure in our patient fell during the last few months 
The Congo red test gave useful clinical confirm- of life; Liedholm (1940) suggested that adrenal in- 
ation of the diagnosis, but a negative result does not volvement might prevent hypertension, but the 


rule out the possibility of amyloid disease (Selikoff, adrenal changes were probably insufficient to 


Paterson, and Herschfus, 1949). The importance account for the fall in pressure. 


of histological confirmation of the diagnosis has It has been suggested that the occurrence of the 
been stressed by Teilum and Lindahl (1954) and amyloid contracted kidney is related to the late 
Missen and Taylor (1956) have pointed out the stages of amyloid nephrosis and that hypertension 
importance of using a metachromatic staining may occur once this lesion is fully established, 


reaction in addition to the Congo red method. In although the coexistence of fever and infection may 


histological preparations the latter dye may be _ reduce the intensity of the hypertension or even 


taken up by materials other than amyloid. prevent it (Pickering, 1955). 





Get 
died ( 
tracte 
hyper 
as a ¢ 
due 


press! 

If 1 
tensit 
to fin 
by li 
tensi 
in th 
berg. 
kidn 
press 
hype 
isch 
depe 
not 

Ir 
nair 


and 


, gest 


R 
whe 
abs 

1 
10 ¢ 
in 
lite 
am 

Me 
ant 











rtex show. 
glomerulys 
helial de. 
id around 
Capillaries 


arteriole 
Sin) « 20 


death in 
1 Cases 
, due to 
eported 
losis all 


loidosis 
)) con. 
lid not 
2d that 
hyper- 
$posing 
found 
ariably 
>y. In 
ed ina 
psy to 
blood 
nonths 
nal in- 
ut the 
nt to 


of the 
e late 
ension 
lished, 
n may 
’ even 


a 


‘ 





| NO serum protein estimations were made. 
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Gedda found that nine of his series of eleven cases 
died of renal amyloidosis; of these seven had con- 
tracted amyloid kidneys, and three of the seven had 
hypertension. He suggested that hypertension acted 
as a compensatory mechanism in renal insufficiency 
due to amyloidosis by increasing the filtration 
pressure. 

If the contracted kidney were the result of hyper- 
tension it would appear to be reasonable to expect 
to find cases in which hypertension was accompanied 
by little or no contraction (as in essential hyper- 
tension). This is not so, except in late renal failure 
in the non-contracted kidney (Zuckerbrod, Rosen- 
berg, and Kayden, 1956), nor is the contracted 
kidney invariably associated with raised blood 
pressure. It is possible that both contraction and 
hypertension are the result of progressive renal 
ischaemia, the occurrence of hypertension being 
dependent on additional factors which are either 
not present or are inhibited in the majority of cases. 

In our case there were changes in other organs, 
namely the liver and spleen, which showed atrophy 
and fibrosis in the absence of chronic venous con- 
gestion, suggestive of a similar process. 

Renal insufficiency, although constantly found 
when the kidneys are contracted, can occur in the 
absence of this change (Noble and Major, 1929). 

The absence of cachexia in our case would, seem 
to confirm that hypertension is more likely to occur 
in well-nourished subjects, but a study of the 
literature shows that cases have been reported in 
amyloidosis associated with cachexia (Noble and 
Major, 1929), including one described by Fishberg 
and Oppenheimer (1930). 

The association of amyloidosis and ankylosing 
spondylitis must be rare. In rheumatoid arthritis 
a link has been suggested between the hyper- 
globulinaemia and plasmacytosis, and the occurrence 
of amyloid disease. Pillers and Marks (1956) found 
an increased plasma cell content of the bone marrow 
in ten out of 28 cases of ankylosing spondylitis, but 
Our case 
showed hyperglobulinaemia on the one occasion that 
the serum proteins were estimated, but examination 
of the bone marrow from several sites showed no 
increase in plasma cells. 

In the differential diagnosis, irradiation nephritis 
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followed by secondary amyloidosis was considered 
to be an unlikely course of events owing to the 
relatively small dose of x-rays employed. Kunkler, 
Farr, and Luxton (1952) stated that a homogeneous 
dose of 2,300 r to the whole of both kidneys may 
lead to the development of hypertension and renal 
failure. The total dosage given here was 1,750 r 
in 1945, and 1,500 r in 1951 (after the onset of 
albuminuria), but only a very small amount arising 
from scatter of x-rays to the lumbar spine would 
have reached the kidneys. The latent period pre- 
ceding the development of irradiation nephritis is 
only 6 to 12 months, and not several years as in this 
case. 
Summary 


The clinical and pathological features of fatal 
amyloid disease in a case of ankylosing spondylitis 
are described and discussed. 


We should like to express our thanks to Dr. F. Dudley 
Hart for his help, and for permission to publish details 
of this case. 
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Maladie amyloide complicant la spondylarthrite 
ankylosante 
RESUME 
On décrit et on discute les caractéres cliniques et 
anatomo-pathologiques de la maladie amyloide mortelle 
dans un cas de spondylarthrite ankylosante. 


Enfermedad amiloide complicando la espondilartritis 
anquilosante 
SUMARIO 
Se describen y discuten los rasgos clinicos y anatomo- 
patolégicos de la enfermedad amiloide con terminacion 
fatal en un caso de espondilartritis anquilosante. 
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In Virro STUDIES ON SYNOVIAL MEMBRANE 


EFFECT OF SOME THERAPEUTIC AGENTS AND CHEMICALLY 
RELATED COMPOUNDS 


BY 


J. T. M. DINGLE anp D. P. PAGE THOMAS 


From the Rheumatism Research Unit, Royal National Hospital for Rheumatic Diseases, Bath 


Considerable knowledge has been gained from the 
clinical study of various therapeutic agents in 
rheumatoid arthritis, yet comparatively little in- 
formation is available on the metabolic action of 
these substances at the tissue level. A satisfactory 
in vitro approach to this problem could not be made 
until it could be established that in vitro metabolic 
changes occurred in the presence of rheumatoid 
disease in the synovium. We have shown that 
normal synovial membrane was a tissue with an 
extremely low oxidative metabolism, though its 
glycolysis was readily measurable. The tissue 
reaction to the disease involved the appearance of 
considerable oxidative metabolism, as well as an 
increase in glycolysis (Dingle and Page Thomas, 
1956). It was also noted that the highest rate of 
metabolism was found in villous tissues, and that 
a positive correlation existed between the prolifera- 
tive state of the disease in the knee joint and the 
metabolism of the excised tissue. 

In the cell, the synthesis of energy-rich bonds is 
achieved mainly by the oxidative breakdown of 
carbohydrate. The increase in synovial oxidative 
metabolism in rheumatoid disease is probably 
associated with the increased energy requirements 
of the proliferating synovium. Hence, any agent 
which alters this metabolic state might play a part 
in modifying the response of the tissue to the 
disease stimulus. 

Preliminary results have indicated that hydro- 
cortisone is a potent inhibitor of synovial meta- 
bolism (Page Thomas and Dingle, 1955). The 
degree of inhibition of oxygen uptake produced 
in vitro by a standard concentration of hydro- 
cortisone on rheumatoid synovia of varying degrees 
of metabolic activity was greatest in those tissues 
which exhibited the highest oxygen uptake (Page 


Thomas and Dingle, 1957). In this series of experi- 
ments, the in vitro action of hydrocortisone has been 
compared with Compound B (corticosterone), 
Compound § (11-desoxy 17-hydroxycorticosterone), 
cortisone (ll-dehydro 17-hydroxycorticosterone), 
and DOCA (desoxycorticosterone acetate). 

Other compounds which have been investigated 
are o-hydroxy benzoic acid (salicylic acid), m- and 
p-hydroxybenzoic acids, phenylbutazone (Butazo- 
lidin), and insulin. 

Materials 


(1) Steroids.—Recent work has shown that the method 
of presentation of steroids to synovial tissue in vitro is 
important (Page Thomas and Dingle, unpublished 
results). Different methods of solution or presentation 
of the same steroid have given quantitative and qualitative 
differences in the metabolic effect on rheumatoid 
synovium. In the present series of experiments, the 
steroids have been mainly used as crystalline suspensions 
in Krebs-Ringer phosphate (Umbreit, Burris, and 
Stauffer, 1949). The suspensions were prepared by 
dissolving a weighed quantity of steroid in A.R. acetone, 
samples of which were pipetted into Warburg flasks, and 
the acetone was then evaporated off in a warm oven 
The film of material on the wall of the flask, when shaken 
with Krebs-Ringer phosphate gave a suspension contain- 
ing an accurate amount of material per flask. The 
control flasks were treated with the same volume of pure 
acetone. 

Two other methods of steroid presentation have been 
used. In one experiment the steroids were dissolved 
in 1, 2 propanediol and a comparison of aerobic and 
anaerobic glucose utilization was made. The standard 
steroid used for comparative purposes has been 4 
solution of hydrocortisone obtained by autoclaving 
(Miller, 1954). 


(2) Hydroxybenzoic Acids.—o-hydroxybenzoic acid 
(salicylate acid), and m- and p-hydroxybenzoic acids were 
dissolved in Krebs Ringer phosphate and adjusted to 
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pH 7°4 with sodium hydroxide. A final concentration 
of 1 mg./ml. was used. 


(3) Phenylbutazone (Butazolidin).—0-015 g. of this 
substance was dissolved in 0-5 ml. pure ethanol and then 
added to 99-5 ml. Krebs-Ringer phosphate. The control 
solution was similarly prepared using ethanol alone. 


av 
(4) Insulin.—The crystalline material was dissolved in 
Krebs-Ringer phosphate to give a final concentration of 
10ug./ml. 
Method 
Rheumatoid synovial tissue was obtained at the time 
of operation from patients undergoing synovectomy or 
arthrodesis of the knee. The tissue was dissected free 
from the underlying fat and fibrous tissue and prepared 
for in vitro experiments as previously described (Dingle 
and Page Thomas, 1956). All synovia used were shown 
to have the histological changes characteristic of the 
f experi- B disease. Oxygen consumption was measured by conven- 
has been tional Warburg techniques. For aerobic experiments 
Sterone), 100 per cent. oxygen was used, and for anaerobic experi- 
sterone), ments 100 per cent. nitrogen. After incubation the tissue 
sterone), was separated off and glucose, glycogen, lactic acid, and 
nitrogen were estimated as previously described (Page 
tine Thomas and Dingle, 1955). All results were expressed 
Stigated ail gp “a ; 
m- and on a tissue nitrogen basis, i.e. Qo,(N) being wl-0, uptake 
per hr per mg. tissue nitrogen. 
Butazo- 


Results 


Steroids.—Table I shows the effect of six cortico- 
steroids on the metabolism of rheumatoid synovial 


> method 
1 vitro is 
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villi. The Table is divided into two parts showing 
the metabolic effects of these compounds in the 
presence and absence of added substrate. The 
corticosteroids were present at a concentration of 
| mg./ml. Five of the steroids were used as 
suspensions, the sixth, hydrocortisone (free alcohol), 
was present as a solution. 





(a) In the Presence of Added Substrate -—Com- 
pounds B, DOCA, S, and E, in that order, strongly 
inhibited oxygen uptake, glucose utilization, and 
lactate production. Compound F acetate had no 
appreciable effect on metabolism; its soluble form, 
however, gave almost complete inhibition of 
metabolic activity. Though in the presence of 
glucose the control flasks showed no utilization of 
glycogen, Compounds B, S, and E acetate increased 
its breakdown to a marked extent. Compounds 
DOCA and F acetate were not so active in this 
respect. 


(b) In the Absence of Added Substrate-—Again 
Compounds B, DOCA, and S, in that order, 
inhibited oxygen uptake, though their inhibitory 
effects were less marked (Table I). Compounds E 
and F acetate had little effect, but again the soluble 
form of F showed complete inhibition of respiration. 
In the absence of glucose, glycogen and some lactic 
acid were utilized by the control flasks. The tissue 
utilization of glycogen was again increased in the 
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presence of all the steroids, but their action on the 
formation of lactic acid appeared to be erratic. 
This may be due to the metabolism of lactic acid by 
the tissue in the absence of exogenous carbohydrate. 


The above results were obtained by the use of 
rheumatoid villous tissue of relatively high metabolic 
activity. In order to test the generality of such tissue 
responses, we also investigated the effect of the 
steroids on rheumatoid tissues of low metabolic 
activity. Table II shows that Compound F (soluble 
form) is still the most potent steroid, though it did 
not give complete inhibition of activity. With 
respect to oxygen uptake, Compound B was again 
the strongest inhibitor of those steroids used 
suspension. The steroids in general did not give 
such a high degree of inhibition as with the more 
active villous tissue. With the exception of Com- 
pound B, glucose utilization was not inhibited, and 
Compound E may even have stimulated uptake by 
the tissue. The production of lactic acid by the 
tissue was not markedly affected by the presence of 
the steroids in suspension. The initial glycogen 
levels in this type of tissue were extremely low and 
the measured changes in tissue glycogen are of 
doubtful significance. 

It would appear that, in synovial tissue of low 
metabolic activity, the inhibitory power of these 
steroids is diminished. These findings are sub- 
stantiated by results reported elsewhere (Page 
Thomas and Dingle, 1957). It is apparent, there- 
fore, that the increased oxidative metabolism 
associated with the disease state is markedly 
inhibited by some of these steroids, the most 
effective being Compounds F (solubilized), B and S. 
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Previous experiments have also indicated { \at ap 
increase in aerobic and anaerobic glycolysis occu 
in proliferating synovial tissues (Dingle an Page 
Thomas, 1956). We have therefore investigaicd the 
effect of the more potent in vitro corticoids on the 
utilization of glucose. Compounds B, S, and ! were 
dissolved in 1, 2 propanediol at a concentration of 
10 mg./ml. Samples were then added to the Warburg 
flasks to give a final concentration of 250 uy. /m). 
The same quantity of 1, 2 propanediol alone was 
added to the control flasks. The results are show 


in Table III. Under these conditions, the steroids 


appeared to be more effective in inhibiting glucose 


utilization when the tissue is incubated unde 
anaerobic conditions. The control values confirm 
the previous findings that the glucose utilization of 


synovial tissue is markedly reduced in the presence 


of oxygen. 
Taste Ill 


EFFECT OF CORTICOSTEROIDS ON AEROBIC AND 
ANAEROBIC GLUCOSE UTILIZATION 





_ . j « S J l ation 
Steroid Glucose Utilizat 





(ug./hr/mg.N) 
Aerobic Anaerobic 

Corticosterone (Compound B) , 250 250 
11 desoxy 17 hydroxy corticosterone 

(Compound S) a es 2 250 340 
Hydrocortisone acetate (Compound F 

acetate) ; : P 230 340 
Control a oe ; - 290 §20 





indicates utilization by tissue 
Glucose 10 mM present in all flasks 
Each observation is the mean of three estimations 
Steroids dissolved in propylene glycol 10 mg./ml. 
Final steroid concentration in Krebs-Ringer-Phosphate 250 ug /m 
Gas phase, aerobic 100 per cent. Ov, anaerobic 100 per cent. N 


TABLE Il 


EFFECT OF CORTICOSTEROIDS ON METABOLISM OF RHEUMATOID SYNOVIAL MEMBRANE OF RELATIVELY 
LOW METABOLIC ACTIVITY 
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Steroid Qoe(N) of Glucose Tissue Glycogen (ug. /hr/mg.N) 
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Hydroxybenzoic Acids.—Table IV shows the effect 
of o-, m-, and p-hydroxybenzoic acids on glucose 
utilization, lactate production, and endogenous 
glycogen content of rheumatoid synovium, under 
aerobic conditions. The m-hydroxybenzoic acid was 
found to inhibit glucose utilization and lactate 
production. Of the other compounds, p-hydroxy- 
benzoic acid may have had a slight inhibitory effect 
on glucose utilization; the other values given show 
little change from the control figures. The Figure 
shows the effects of these three compounds on the 
rate of oxygen uptake by rheumatoid synovium. 
The p- and m-hydroxybenzoic acids inhibited the 
rate of oxygen uptake. This effect was more marked 
with the meta form. The ortho compound, how- 
ever, produced an initial stimulation of oxygen 
uptake in the first 10 minutes, after which period 
the rate per minute fell off rapidly. 


Insulin.—Table V illustrates the effect of insulin 
on the metabolism of rheumatoid synovium in the 
presence and absence of hydrocortisone. The 
presence of insulin alone resulted in an increase in 
the rate of oxygen uptake, glucose utilization, and 
lactate production. There was also an increase in 
the synthesis of glycogen in the flasks containing 
insulin. In flasks in which both hormones were 
present, no change in the rate of oxygen uptake 
took place as compared with the control flasks, but 
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Each point is the mean of three observations. Glucose |0mM 
present in all flasks. Gas phase 100%, oxygen. 


Effect of hydroxybenzoic acids on the oxygen uptake of 
rheumatoid synovium. 


Figure. 


there was an overall reduction in the amounts of 
glucose utilized and lactate produced. There was 
also an inhibition of glycogen synthesis. The 
presence of hydrocortisone alone resulted in an 
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ACIDS ON METABOLISM OF RHEUMATOID SYNOVIUM 
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Gas phase 100 per cent. Og 
Initial glycogen content 24 wg./mg.N 
Hydroxybenzoic acids used at final concentration 1 mg./ml. 


TABLE V 
EFFECT OF INSULIN AND INSULIN +HYDROCORTISONE ON METABOLISM OF RHEUMATOID SYNOVIUM 
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inhibition of oxygen uptake, glucose utilization, 
and lactate production; no effect on the endo- 
genous glycogen level was apparent. 


Phenylbutazone.—At the concentration § used 
(150 ug./ml.), no effect on oxygen uptake, glucose 
utilization, or lactate production was evident, 
though a slight increase in glycogenolysis may have 
occurred. 


Discussion 
Steroid Effects 


(a) Glycogen Metabolism.—Tissues are often 
capable of both glycogen synthesis and breakdown 
in vitro. This complicates the interpretation of the 
effect of added steroids. Hansen, Rutter, and 
Samuels (1951), using rat diaphragm, found that, 
when the initial glycogen values were greater than 
1 uM/100 mg., the glycogen content of the tissue 
after incubation decreased in proportion to the 
amount originally present. When the glycogen level 
was less than 1 1M/100 mg., the glycogen content 
of the tissue increased upon incubation. Similar 
findings with rat diaphragm have also been reported 
by Beloff-Chain, Chain, Bovet, Pocchiari, Catanzaro, 
and Longinotti (1953). Rheumatoid synovial tissue 
has also given similar results (Page Thomas and 
Dingle, 1957). To investigate the effect of various 
steroids upon the glycogen content of rheumatoid 
synovial tissue, we chose a synovial tissue with an 
initial glycogen content of 67 ug./mg.N. At this level 
of tissue glycogen and in the presence of glucose 
10 mM. little change in glycogen content occurred 
in the control flasks during incubation. Under 
these conditions, the addition of Compounds F, E, 
DOCA, S, and B caused a marked increase in 
glycogenolysis. In the absence of substrate, glyco- 
genolysis occurred in the control flasks, and the 
presence of the steroids again increased the rate of 
glycogenolysis. Valentine, Follette, and Lawrence 
(1953) found that the glycogen content of human 
leucocytes was slightly lowered by Compound E. 
Verzar and Wenner (1948) investigated the inhibitory 
effect of DOC, A, and B on glycogen synthesis of rat 
diaphragm. These results were confirmed by Leupin 
and Verzar (1950), who showed that glycogenolysis 
was increased by DOC>B>EandF>A. Pletscher 
and von Planta (1954) have also shown that Com- 
pound E inhibits glycogen synthesis in rat 
diaphragm. Huisman (1953) was unable to show 
any effect of Compound E acetate on glycogen 
synthesis with the same tissue. Chiu (1950), how- 
ever, using rat liver slices, found considerable 
glycogen synthesis to occur in the presence of DOC, 
A, and E. Apart from the results reported by Chiu 
on liver tissue, which may possibly reflect the 
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response of a specialized organ, the majority of 
in vitro work appears to indicate that the cortico. 
steroids tested all tend to diminish the level of tissye 
glycogen. 


(b) Glucose Metabolism.—Rheumatoid synovial 
tissues were able to utilize more exogenous glucose 
than endogenous glycogen. This glucose utilization 
was increased under anaerobic conditions. [pn 
tissues with lower metabolic activity, where much 
smaller quantities of glucose were utilized (e.g, 
rheumatoid ‘“‘membrane’’), only Compounds B and 
F showed significant inhibition of glucose utilization, 
Indeed S and E may have stimulated glucose uptake, 
However, in more actively metabolizing tissue, only 
Compound F acetate showed no inhibitory action, 
Under anaerobic conditions Compounds B, S, and F 
still showed considerable inhibitory power. Leupin 
and Verzar (1950) have shown inhibition of glucose 
utilization of rat diaphragm by DOC. Using the 
same tissue, Pletscher and von Planta (1954) showed 
that Compound E had a similar effect. The glucose 
utilization of human placenta (Villee, 1953) and of 
human leucocytes (Martin, Chaudhuri, Green, and 
McKinney, 1954) in vitro was found to be again 
inhibited by Compound E. 


(c) Lactate Production.—The inhibition of lactate 
production of rheumatoid villi and membrane by 
the various steroids tested, closely paralleled the 
results found for glucose utilization. Bacila and 
Barron (1954) found that Compounds F, E, and 
DOC inhibited the anaerobic glycolysis of mouse 
diaphragm. Huisman (1953), however, reported 
little or no effect with Compound E acetate on lactic 
acid production with the same tissue. Martin and 
others (1954), with human leucocytes, found that 
E and F were slightly inhibitory, whereas DOC 
and S were without effect upon glycolysis. Méiller 
(1954), using rat thymus lymphocytes, found that, 
although DOC was inhibitory, Compounds E and F 
both stimulated glycolysis. It would appear, there- 
fore, that in vitro experiments on the effect of 
corticosteroids upon glycolysis may give different 
results with different tissues. The same steroid may 
be apparently stimulatory or inhibitory depending 
upon the tissue in question. It is also possible that 
the state of the tissue may play a part in determining 
its metabolic response to the steroid. Thus, in 
actively metabolizing villous synovial tissues, all the 
steroids appeared to inhibit glycolysis, whereas in 
synovial membrane of much lower metabolic 
activity there is some evidence that stimulation may 
occur. 


(d) Oxygen Consumption.—The importance of the 
rheumatoid 


increased oxidative metabolism of 
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synovia has been discussed elsewhere (Dingle and 
Page Thomas, 1956). It is evident that the steroids 
tested were more effective in inhibiting the oxygen 
uptake of the actively respiring villous tissues than 
the less active “‘fibrotic’’ villous and “‘membrane”’, 
The in vitro inhibitory effect of various cortico- 
steroids has been shown in a variety of tissues. 
Gordon, Bentinck, and Eisenberg (1951) found that 
DOC inhibited the respiration of rat brain homo- 
genates. Hayano and Dorfman (1951) reported 
that DOC inhibited the oxygen uptake of rat liver, 
kidney, and brain slices. Brichta and Parzer (1954) 
found that Compound E inhibited the oxygen uptake 
in lymphatic leukaemia cells. Compounds E and F 
were also found by Miller (1954) to inhibit the 
oxygen uptake of rat thymus lymphocytes. Tipton 
(1939) found that Compound B inhibited the oxygen 
uptake of brain slices. Kit and Barron (1953) 
showed that Compound F inhibited the oxygen 
consumption of rat and mouse spleen. Chiu (1950), 
however, was unable to demonstrate any effect of 
DOC, A, and E on the oxygen uptake of rat liver 
slices, and Martin (1954) was unable to show an 
inhibitory effect of E and F on human leucocytes. 
Huisman (1953) reported that Compound E slightly 
increased the oxygen consumption of rat diaphragm. 

The above results with rheumatoid synovia give 
a qualitative impression of corticosteroid action 
upon some aspects of in vitro metabolism. It is not 
possible at this stage to give a quantitative com- 
parison of their in vitro action. There are three 
main reasons for this difficulty. Firstly the amount 
of steroid available to the cell is unknown, as the 
solubility of the various compounds differs widely. 
Secondly, recent unpublished observations have 
shown that the mode of presentation of the steroid 
to the tissue may give qualitatively and quanti- 
tatively dissimilar results. Thirdly, very little 
information is available to date on the degradation 
and/or interconversion of the various cortico- 
steroids by synovial tissues. Preliminary observa- 
tions have indicated that this may occur under our 
experimental conditions. 


Hydroxybenzoic Acids 


Meade (1954), who measured the effect of various 
hydroxybenzoic acids in the oxygen consumption of 
Wistar rats, found that ortho hydroxybenzoic acid 
stimulated oxygen uptake, and that the meta form 
was inhibitory, while the para compound had little 
effect. He postulated that the stimulatory action of 
o0-hydroxybenzoic acid (salicylic acid) upon oxygen 
uptake might resemble that of the dinitrophenols 
which interfere with oxidative phosphorylation pro- 
This work was extended by Smith and 


cesses. 
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Jeffrey (1956), who studied the effect of salicylate on 
oxygen consumption and carbohydrate metabolism 
in the isolated rat diaphragm. They found that 
salicylate 5 <x 10°M always produced a marked 
increase in the rate of oxygen uptake of the 
diaphragms for the first 30 to 60 min. of the experi- 
ment, but that the rate subsequently declined, and 
had almost entirely ceased after 2 hours. Though 
our time intervals were of shorter duration with 
rheumatoid synovium, the effect, as shown in the 
Figure for O-hydroxybenzoic acid, is similar to their 
findings. The same authors also found that 
salicylate caused an increased glycogen breakdown 
and lactate accumulation under both aerobic and 
anaerobic conditions, as well as a decreased glucose 
uptake. We have been unable to show any com- 
parable effect on rheumatoid synovia with salicylate, 
though both the meta and para hydroxybenzoic 
acids gave inhibition of glucose utilization. 





Insulin 

Gemmill (1940) showed that insulin increased 
glycogen formation and glucose utilization in the 
isolated rat diaphragm. Verzar and Wenner (1948) 
showed that hydrocortisone inhibited glycogen 
formation in the presence of insulin. Our figures 
for synovial tissue serve to emphasize the antagon- 
istic effect of these two hormones. 


It would appear, therefore, that the more meta- 
bolically active rheumatoid synovial tissues behave 
in vitro in a similar manner to other active animal 
and human tissues, and react readily to the presence 
of various hormones and therapeutic agents. 


Summary 


(1) The effects of Compounds B, S, E, F, and 
DOCA on some aspects of the in vitro metabolism 
of rheumatoid synovial tissue have been investigated. 

(2) In general, these compounds had an inhibitory 
action upon both oxidation and glycolysis. 

(3) Meta- and para-hydroxybenzoic acids were 
found to inhibit glucose utilization, lactate produc- 
tion, and oxygen uptake. Ortho-hydroxybenzoic 
acid, however, initially stimulated the rate of oxygen 
uptake which later fell off rapidly. 

(4) Insulin was found to stimulate glycogen 
synthesis, glucose utilization, and oxygen uptake. 
These stimulatory effects were antagonized by 
hydrocortisone. 


We wish to thank Dr. G. D. Kersley for his continued 
help and encouragement, and the orthopaedic consultants 
of the Bath Clinical Area for the tissue specimens. The 
various corticosteroids were kindly supplied by the 
Medical Research Committee and the crystalline insulin 
was a gift from Burroughs Wellcome and Co., Ltd. 
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quelques aspects in vitro du meétabolisme du tissy 
synovial rhumatismal on été étudiés. 

(2) En général ces composés avaient une tion 
inhibitrice a la fois sur l’oxydation et la glycolyse. 

(3) Les acides méta- et para-hydroxybenzoiquc ip- 
hibaient l'utilisation de glucose, la production de |: ctate 
et l’absorption d’oxygeéne. L’acide ortho-hydroxy- 
benzoique cependant, stimulait d’abord le taux d’absorp- 
tion d’oxygéne qui, plus tard, diminuait rapidement 

(4) L’insuline stimulait la synthése de glycovéne. 
Putilisation de glucose et l’absorption d’oxygéne. Ces 
effets stimulants étaient inhibés par l’hydrocortison 


Investigaciones IN VITRO de la membrana sinovia! 
Efectos de algunos agentes terapéuticos y de compuestos 
quimicamente afines 
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Etudes IN vitro sur la membrane synoviale 
Effets de quelques agents thérapeutiques et de composés 
chimiquement apparentés 
RESUME 
(1) Les effets des composés B, S, E, F et DOCA sur 





benzoico, sin embargo, primero estimulaba la absorpcion 
de oxigeno, que luego disminuia rapidamente. _ 

(4) La insulina estimulaba la sintesis de glicogeno, 
la utilizacion de glucosa y la absorpcion de oxigeno 
Estos efectos estimulantes se veian inhibidos por la 
hidrocortisona. 
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NEUROPATHY 


BY 


IN RHEUMATOID DISEASE 


F. DUDLEY HART, J. R. GOLDING, ANb D. H. MACKENZIE 


Westminster Hospital, London 


Our attention was focused sharply on the pre- 
valence of neuropathic disorder as part of rheuma- 
toid arthritic disease, when some 12 months ago 
four out of eight patients in the ward at one time 
with rheumatoid arthritis complained of sensory or 
motor changes; on examination signs of a peripheral 
neuropathy were present in all four. This factor 
altered the symptomatology, treatment, and prog- 
nosis quite considerably. Since this time we have 
seen further cases, and it now appears to be worth 
reporting them in some detail and discussing their 


The literature on the subject is very scanty. In 
the current textbooks of neurology we see occasional 
references to “‘rheumatism’’ as a cause of peripheral 
neuritis, but there is no adequate description to 
give us greater details. Brain (1951) considers the 
so-called “‘rheumatic’’ polyneuritis following ex- 
posure to wet and cold to be in all probability the 
same as, or closely related to, acute infective poly- 
neuritis, very likely of virus origin. The current 
textbooks of rheumatology are silent on the subject, 
but an apparently recent increase in polyarteritic 






























































significance. The eleven cases are listed in the features in rheumatoid subjects has been noted by 
Table. several workers. Since steroid therapy has become 
TABLE 
PARTICULARS OF ELEVEN CASES 
_ ‘ties Duration of Differential Relationship Course Motor and/or Other 
2g Sex ‘Be | Rheumatoid Nodules Agglutination to re) Sensory Polyarteritic 
we (yrs) | arthritis (yrs) Test Steroid Neuropathy Involvement Features 
: I 'e “59 a an 1/512 14 days after | Improved M+S 4. 
withdrawal 
ini iwast hula 1/128 Nil Improved then M+s | ave 
relapsed 
3 F 59 13 — 1/16 Within a month | Cured S 
of gradual with- 
drawal 
4i/omMie6el| 8 1/128 | ‘Nill Cured S | - 
5 F 51 19 — 1/128 Nil Progressive for M+S — 
6/12 then un- 
changed 
6 | F 57 6 aes wei Nil Improved | S | os 
7|™M | 80 20 a 1/64 Nil Unchanged M+S = 
after 3 years 
8 | F | 63 2} - 1/512 Nil Unchanged S | sa 
9 | mM | 70 6 1/2,048 | Nil Improving S | eet 
10 M 63 10 — 7 days after | Rapid recovery M-+S | — 
| withdrawal in 3 days 
1 | F 38 | i oan 1/4 |7 days after | Slow improvee| M+S + 
(Disseminated withdrawal | ment 
lupus 
erythematosus) 
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more widely used such cases appear to have in- 
creased, though “polyarteritis nodosa’’ has been 
known for some time to occur in rheumatoid arth- 
ritis, usually in the later stages, without steroid 
therapy ever having been given. Neuropathy may 
be a manifestation of either systemic (disseminated) 
lupus erythematosus or of polyarteritis nodosa; 
the question to be answered is whether all such cases 
may be so explained or whether a true “rheumatoid 
neuritis” exists. 
Case Reports 


Case 1, a lorry driver aged 55, developed pain and stiffness 
in many joints in 1951, beginning with the left shoulder. 
When first seen at the Westminster Hospital in 1952, 
he was diagnosed as having rheumatoid arthritis; ulnar 
nodules and olecranon bursae were present, and all his 
metacarpophalangeal and proximal interphalangeal 
joints were swollen and stiff. Advanced radiological 
rheumatoid changes were present in most of the peri- 
pheral joints. 

Treatment was by large doses of salicylates, which 
controlled his symptoms, and he was able to work until 
September, 1955, when his fingers became increasingly 
painful and blue, and several developed gangrenous tips. 

He was admitted to hospital for 6 weeks rest in bed in 
October, 1955; salicylates were continued and he showed 
spontaneous improvement. It was noted at that time 
that sensation in his fingers and toes was preserved. 
Polyarteritis nodosa was considered as a diagnosis, 
especially in view of an episode of left-sided pneumonitis 
in the following month, but there was no definite clinical 
evidence to support this. On discharge the tips of his 
fingers were no longer gangrenous. 

His joints became worse during the next few months 
so that he was hardly able to get about, and prednisolone 
5 mg. twice daily was begun in April, 1956. There was 
a week’s initial improvement, but after that he thought 
that the tablets were making him worse and giving him 
indigestion, and he stopped them himself abruptly on 
June 18, 1956. Almost immediately his joints became 
painful, and a fortnight later he suddenly developed 
burning pains in both arms and legs of a type he had 
never experienced before. His legs became weak so that 
he was unable to walk and in July he was again admitted 
to hospital. 

There he was found to have a peripheral neuropathy. 
His hands showed only impaired sensation and weak grip, 
but there was complete anaesthesia of the feet with 
reduced sensation up to the knees. Bilateral foot drop 
was complete and all movements at knee and ankle 
joints were weak; the ankle reflexes were absent. 

There was uncertainty at this stage whether the neuro- 
pathy was a complication of the rheumatoid arthritis, 
whether he had developed polyarteritis nodosa, or 
whether the cause was quite unrelated. A skin biopsy 
and two muscle biopsies were quite normal, neither 
showing the least evidence of polyarteritis nodosa, and 
the Congo red test was negative for amyloid disease. 
In October, 1956, a section of nerve taken from the cleft 
between the first and second toes had shown demyelina- 
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tion; an artery removed at the same time was completely 
normal. : 

Treatment was begun with corticotropin 40 unit: 
daily which gradually had to be reduced because of g 
moon face and indigestion, and a haematemesis jp 
November, 1956. For 6 months there was no clinical 
change in the neuropathy, though the patient said tha 
the hands and feet lost the burning pains. Large ulcers 
developed on the heels and the legs had to be suspended 
from a Balkan beam. At this time he had several 
episodes of chest infection, and an attack of paroxysmal] 
auricular fibrillation lasting for 3 hours. 

Early in 1957 he was at last beginning to make steady 
progress, the dose of corticotropin being 10 mg. daily, 
The signs of neuropathy gradually improved: sensation 
was normal in his hands and his grip improved. Weak 
dorsiflexion at the ankle was regained, but there was still 
reduced sensation over the feet of sock distribution, 
In March, 1957, he was able to walk a few steps. 

He died suddenly on June 7, 1957, with acute left 
ventricular failure and pulmonary oedema. 


Autopsy Findings.—The body was that of a well- 
nourished elderly man, showing generalized rheumatoid 
arthritis which was particularly marked in the joints 
of the wrists, hands, and ankles. There were two trophic 
ulcers on the right heel and one on the lateral side of the 
right foot. 


Head and Neck.—The skull and contents, tongue, 
thyroid, pharynx, larynx, and oesophagus showed 
nothing of note. The trachea contained frothy mucopus. 


Thorax 


Heart.—The pericardial sac was almost totally 
obliterated by a fibrinous pericarditis. When the peri- 
cardium was peeled off the whole surface of the heart 
appeared red and inflamed and a number of tiny nodules 
were seen along the anterior descending branch of the 
left coronary artery. The myocardium showed patchy 
fibrosis consistent with ischaemia and the whole coronary 
tree showed gross atheroma. There was a tiny nodule 
on the mitral valve but the valves and endocardium 
appeared otherwise normal. 


Lungs.—There were small bilateral loculated pleural 
effusions and there were multiple fine adhesions most 
marked over the left lower lobe. Both lungs appeared 
rather oedematous and showed chronic bronchitis. 


Abdomen.—tThe peritoneal cavity was dry. The liver 
weighed 84 oz. and appeared congested and a little fatty. 
The spleen was also congested and weighed 84 oz. 
The kidneys appeared normal macroscopically and 
weighed 114 oz. The remainder of the abdominal 
viscera showed nothing significant. 


Histology.—All sections were stained with haemato- 
xylin and eosin and in addition the nerves were stained 


with Lillie’s variant of the Weil-Weigert method for 
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Selected sections were also stained 
phosphotungstic acid haematoxylin 


myelin. 
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The most important findings concerned changes in the 
small blood vessels. These were observed in the heart 
and pericardium, in the lungs particularly the left lower 
lobe, and in relation to nerve bundles in the peripheral 
nerves of the right foot. Though the severity of the 
disease process varied considerably, the essential lesion 
was an arteritis and periarteritis of the small vessels. 
The changes were most marked in the pericardium. The 
milder lesions consisted of little more than perivascular 
cuffing with lymphocytes, the arterial walls being pre- 
served. In many instances, however, the vessels showed 
fibrinoid necrosis, an intense periarteritis made up of 
lymphocytes, plasma cells, and histiocytes (Fig. 1), and 
aneurysmal dilatation of the vessel walls typical of poly- 
arteritis nodosa. Aschoff bodies were observed in the 
myocardium of the left ventricle, but the nodule on the 
mitral valve comprised only a fragment of granulation 
tissue. 

Sections from the right lateral and medial popliteal 
nerves and from the right posterior tibial nerve showed 
gross demyelination. The right median nerve appeared 
normal and acted as a control. The small vessels 
adjacent to the nerves of the right lower limb showed 
well-marked arteritis and the demyelination may well 
have been the result of ischaemia (Fig. 2). 

The liver showed gross fatty change and the kidneys 
a mild degree of chronic pyelonephritis with no evidence 





Fibrinoid necrosis in pulmonary arteriole. 
Haematoxylin and eosin x 80. 


Fig. 1.—Case 1. 


of any arterial lesions suggestive of polyarteritis nodosa 
or of disseminated lupus erythematosus. 


Comment.—While on aspirin therapy alone this 
patient developed the typical necrotic finger lesions 
described and illustrated by Bywaters (1957, Fig. 22). 
These left puckered scars but no other disability. 
There was no sign of a neuropathy then, but pre- 
sumably an obliterative arteritis must have been 
present at that time. Later, 14 days after abruptly 
stopping prednisolone therapy, signs of a neuro- 
pathy appeared suddenly in hands and feet. It is 
likely that the simple “rheumatoid’’ arteritis had 
now flared up and become a necrotizing arteritis or 
polyarteritis nodosa, on which corticotropin had no 
real effect. It is of interest that, as often happens, 
biopsies of skin, muscle, and artery were completely 
negative, though autopsy revealed intensive arterial 
changes, including those of polyarteritis nodosa 
(necrotizing arteritis). 
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Fig. 2.--Case 1. Demyelination of medial popliteal nerve and 
periarteritis. Weil-Weigert Myelin Stain x 56. 
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Case 2, a man aged 44, had an 11-year history of rheuma- 
toid arthritis which caused gross deformities of the hands 
and feet, but he had been able to get about and con- 
tinue work as a machine operator. Phenylbutazone 
(300 mg. daily) was begun in 1953 and continued with 
good analgesic effect. 

In August, 1956, he complained for the first time of 
a burning pain in the soles of his feet, spreading up the 
legs to the knees and disturbing him at night. Similar 
but less troublesome pains appeared at the same time 
in the hands. 

On examination at that time he had advanced and 
deforming rheumatoid arthritis with ulnar nodules and 
olecranon bursae. He was hypertensive (Blood Pressure 
200/110), but his exercise tolerance was good. The 
power of his feet was normal but the right ankle reflex 
was greatly reduced compared with the left. All forms 
of sensation below the knees were diminished, becoming 
more severe peripherally. The only sensory change in 
the hands was to pin prick. 

There was a trace of albumen in the urine, but nothing 
abnormal in the deposit. The sheep cell agglutination 
test was positive 1 : 128. No evidence of porphyrinuria 
was found and the Congo red test was negative for 
amyloidosis. A skin and muscle biopsy from the 
deltoid region showed no arteritis, but a nerve biopsy 
from the foot demonstrated demyelination. 

The symptoms of neuropathy persisted, making the 
patient miserable, and walking became difficult. He 
often stated that the neuropathy was far more unpleasant 
and more disabling than the arthritis. Prednisolone 
10 mg. daily which was begun in April, 1957, had no 
effect, good or bad, and was discontinued in May. 

In July, 1957, the symptoms spontaneously improved 
and clinical examination a month later could demon- 
strate no sensory abnormality at all, though the right 
ankle reflex was still reduced; 6 weeks later, with no 
change in therapy, foot drop developed abruptly, and 
this, though improved, has now persisted for several 
months. 


Comment.—In this case signs and symptoms of a 
peripheral neuropathy developed after 3 years on a 
regular daily dose of phenylbutazone, without any 
change in therapy or preceding infection. Pred- 
nisolone in moderate dosage had no effect, and 
spontaneous improvement followed by relapse 
occurred after its discontinuance. 


Case 3, a housewife aged 59, gave a history of severe and 
progressive rheumatoid arthritis which began in 1944. 
She was treated with salicylates and physiotherapy, and 
a short course of corticotropin in 1951 gave temporary 
benefit. In that year she had an unexplained pyrexial 
illness with severe pain at both lung bases, more left 
than right. An x-ray film showed bilateral basal 
mottling and fibrosis. While corticotropin had a 
profound effect on the arthritic features of the disease, 
the intractable basal (? pleural) pain was untouched but 
subsided slowly and spontaneously. 

Later in 1952 phenylbutazone was tried, but had to be 
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stopped because of purpura and indigestion. She wa 
admitted to hospital in August, 1955, and lo; 


, term 
prednisolone was started (15 mg. daily). At first she 
improved, but in a month or two was as bad as ever 


Accordingly prednisolone was gradually discontinued 
between March and July, 1956. 

In March, 1956, she had noted that her hands seemed 
numb and useless, and she was unable to pick up smal 
objects. At night she would be awakened by intense 
burning pains in both hands and these symptoms per. 
sisted. She was, therefore, admitted for further inves. 
tigation in October, 1956. Sensory and motor signs oj 
peripheral neuropathy were found in both hands, and 
there was reduced sensation over the toes and distal 
parts of the feet. She said on direct questioning that 
she had numbness of the toes but had not mentioned jt 
as her hands were so much worse. Her rheumatoid 
arthritis was severe, but unchanged from the previous 
year. 

Treatment was by graded rest and salicylates. In the 
next 6 months symptoms and signs of the neuropathy 
completely disappeared, astereognosis being the last 
abnormal feature to disappear. A Congo red test for 
amyloid disease was negative and skin and muscle 
biopsies were normal. 


Comment.—Symptoms and signs of a_ peripheral 
neuropathy affecting hands and feet appeared on 
reduction of dosage of prednisolone. No form of 
treatment appeared to have any effect, but improve- 
ment took place naturally over a period of some 
6 months. An unexplained pain in the lower 
thorax possibly pleural in origin had been an out- 
standing feature of this case 5 years previously, and 
unlike the arthritic features of the disease had not 
responded to corticotropin given at that time. 


Case 4, a porter aged 61, had developed rheumatoid 
arthritis in 1949, with involvement of many of the 
peripheral joints. In 1954 a period of rest in hospital 
helped him; phenylbutazone 400 mg. daily was started 
and continued with sustained analgesic effect. 

He remained reasonably well and at work until 
August, 1956, when he became disturbed at night by 
numbness, paraesthesia, and burning pains in the hands 
and feet, which began to spread proximally up the limbs. 
His hands became useless because he was unable to feel 
with his fingers and did not know where they were; 
he would drop objects and was unable to feed himself 
or undo buttons. He was emphatic that these symp- 
toms were unlike anything connected with the arthritis 
that he had previously experienced. Later, in October, 
1956, a generalized relapse of the arthritis set in and he 
was admitted to hospital for treatment. 

Clinically, he presented the picture of active rheumatoid 
arthritis with large axillary and epitrochlear glands, ulnar 
nodules, and extensor sheath swellings of both wrists. 
There was reduction of all types of sensation below 
both wrists and knees, and the distal halves of all fingers 
were anaesthetic; the deep reflexes were still preserved 
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The erythrocyte sedimentation rate varied from 
35-52 mm./hr (Westergren). The sheep celi agglutina- 
tion test was positive, 1: 138. All other possible 
causes of peripheral neuropathy were excluded as in the 
other patients. At no time was there albuminuria. 

Phenylbutazone was continued and corticotropin 
20 mg. daily was begun. A week before his discharge 
from hospital the corticotropin was replaced in stages by 
prednisolone 15 mg. daily. The joints improved and 
over a month he lost his neuropathic symptoms, though 
sensation in all fingers was still reduced when he was 
discharged. 

When examined a month later in the out-patient 
clinic, he was well and at work and there was no evidence 
of neuropathy whatsoever. 


Comment.—This patient, who was in his 3rd year of 
treatment with phenylbutazone, developed a peri- 
pheral neuropathy with sensory but no motor 
features affecting hands and feet. Treatment with 
phenylbutazone was continued, and the addition of 
steroid therapy had no immediate apparent effect 
though features of the neuropathy gradually dis- 
appeared completely. 


Case 5, a housewife aged 51, had had rheumatoid arthritis 
for 19 years, beginning in the wrists and thereafter 
spreading to the hands and feet. The disease ran a 
fluctuating but slowly progressive course, and there was 
no improvement with courses of gold. 6 years ago 
(in 1951) cortisone therapy was started and has been 
continued until the present. 

In May, 1956, the patient noted that her feet were 
becoming numb up to the ankles. There was at first 
associated pain and paraesthesia, but these later passed 
off. Numbness gradually spread proximally and her 
feet became weak so that she could walk only with the 
aid of crutches. In September, 1956, her hands were 
involved with burning pains and by the time of her 
admission to hospital (November, 1956) she could not 
hold a pen or undo buttons. 

On examination she was moon-faced, and had 
advanced but not very active rheumatoid arthritis. 
Sensation was reduced in the finger ends up to the proxi- 
mal interphalangeal joints. It was interesting how com- 
paratively slight these physical signs were compared with 
the striking disability caused by the symptoms. 

There was loss of all modes of sensation in the feet 
as far as the ankles, particularly over the lateral parts of 
the feet, and vibration sense was much diminished up 
to the knees. Ankle reflexes were absent and all move- 
ments of the feet were weak. 

The erythrocyte sedimentation rate was 58 mm. in 
2 hours (Westergren), and haemoglobin was 94 per cent. 
with a normal total and differential white count. There 
was no albuminuria and no abnormality in the urinary 


deposit. The Congo red test gave no evidence of amyloid 
disease. Examinations of the blood were negative for 
L.E. cells. 


In hospital the patient was given corticotropin for a 
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time instead of cortisone, and afterwards cortisone was 
stopped and then started again. None of these changes 
made any difference to the neuropathy which was also 
unaffected by vitamin B and vitamin Bj». 





Comment.—This mixed sensory and motor peri- 
pheral neuropathy of hands and feet came on after 
5 years of steroid therapy without any previous 
change of dosage. The symptoms were extremely 
incapacitating, though the physical signs were 
relatively slight. Subsequent changes in steroid 
therapy make no difference to the clinical picture. 


Case 6, a spinster aged 57, gave a 6-year history of 
rheumatoid arthritis, affecting knees, ankles, hands, and 
shoulders. When first seen in July, 1957, she stated 
that for 2 months she had had “‘hot pins and needles in the 
feet’? and that more recently the feet had become numb; 
her hands were unaffected. She was taking an average 
of 6 aspirins daily, together with 400 mg. phenylbutazone; 
steroids had never been given. 

On examination there were classical signs of rheuma- 
toid arthritis in the joints, with enlarged epitrochlear and 
axillary lymph nodes. Sensation to cotton wool and 
vibration was absent in the feet in a short sock distribu- 
tion, and sensation to pin prick was reduced. Power 
was well preserved in the feet, and the ankle reflexes 
were present. 


Case 7, a man aged 80, who was admitted to hospital 
for prostatectomy, later had a coronary thrombosis. 
When seen in the medical ward he gave a history of 
having had rheumatoid arthritis for many years; he had 
never had cortisone. He said that for 2 to 3 years he 
had noticed numbness and loss of control of his hands 
and feet. 

On examination, in addition to advanced changes of 
rheumatoid arthritis, all modes of sensation were absent 
in the feet and grossly reduced in both hands. 


Case 8, a housewife aged 63, had had progressive rheuma- 
toid arthritis for 24 years, which had been treated by 
salicylates and physiotherapy. On admission to hos- 
pital she complained that she had lost sensation in the 
3rd, 4th, and 5th toes of both feet, and in the dorsum of 
the first joint proximally. 

On examination, she had active rheumatoid arthritis, 
with swelling and tenderness of the metacarpophalangeal 
joints and proximal interphalangeal joints, the more 
proximal joints being stiff and tender. Sensation was 
absent in the feet in the areas which she had noted were 
numb. 


Case 9, managing director aged 70, gave a 6-year history 
of rheumatoid arthritis. When first examined in the 
Westminster Hospital in September, 1956, he was found 
to have advanced and florid disease with large rheumatoid 
nodules. There were then no signs of neuropathy. 
Treatment was begun with 10 mg. prednisolone daily in 
divided doses. 

During a subsequent admission (March, 1957) it was 


6 
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noted that the arthritis had progressed despite steroid 
therapy; he began to complain at that time of numbness 
and paraesthesia of the feet, and sensation was absent on 
examination, particularly on the lateral aspects of the 
feet. These symptoms and signs had developed while 
he was taking prednisolone and without any reduction 
of the dose. 

The neuropathy is now improving, and there are no 
objective signs though he still has minor subjective 
complaints. 


Case 10, a man aged 63, developed rheumatoid arthritis 
10 years ago, which progressed to involve most of his 
joints. After 2 years on steroid therapy, prednisolone 
was gradually and very slowly reduced over a period 
of 4 months from 15 to 5 mg. daily. For the past 3 weeks 
he had had paraesthesia over the feet and heels, but one 
week after discontinuing steroid therapy completely he 
lost the power of dorsiflexion in one foot, and paraesthe- 
sia became more marked, and sensation was diminished 
over the anterior position of both feet, the lateral aspect 
more than the medial. After 3 days power returned and 
the sensory symptoms abated. 


Comment.—This appears to be a steroid withdrawal 
syndrome in miniature, followed by rapid improve- 
ment. 


Case 11, a married woman aged 38, began to have pains 
in most peripheral joints in October, 1955, with early 
morning stiffness. Her symptoms were well controlled 
by soluble aspirin and she was able to continue all her 
normal domestic activities. In April, 1956, she was 
first referred to the Rheumatism Clinic at the West- 
minster Hospital; the sensitized sheep cell agglutination 
test was negative, and the erythrocyte sedimentation 
rate (Wintrobe) was 38 mm./hr. A diagnosis of rheu- 
matoid arthritis was made. 

Her condition began to deteriorate, and cortisone 
100 mg. daily was begun by her general practitioner. 
Left lower chest pains occurred at this time with slight 
tenderness of the chest wall, but no L.E. cells were 
found in the blood in June, 1956. There was apparently 
a good response to cortisone for a few weeks. 

During August she had a relapse and had to remain 
in bed with very painful joints, a fever of 100° F., head- 
ache and vomiting. Because of these symptoms corti- 
sone was suddenly stopped by her general practitioner, 
and a week later, her condition deteriorating, she was 
admitted to hospital as an emergency. 

She was ill and in great pain with tachycardia and 
tenderness, but no swelling of the peripheral joints. 
Rales were present at both bases and it was noted that 
both ankle reflexes were absent and that sensation to 
pin prick over her feet was impaired, although at this 
time she made no complaint to suggest neurological 
involvement. 

On the day after admission L.E. cells were found in 
the blood. Intense burning pains of both feet and legs 
were then present, necessitating large doses of pethidine. 
Signs of a peripheral neuropathy rapidly progressed so 
that a week after admission there was complete anaes- 
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thesia of both feet with bilateral foot drop. 
time a facial butterfly rash was obvious. 

Despite treatment with antibiotics and large doses gj 
steroid, up to 60 mg. prednisolone daily, she reraineg 
extremely ill with an irregular fever of up to 104° ., ang 
severe joint, chest, and limb pains; improvement was 
very slow and she was in hospital for over 5 months. 

On October 4, 1956, while she was on a maintenance 
dose of 60 mg. prednisolone daily routine examination 
following a complaint of abdominal pain demonstrated 
a large cystic mass in the abdomen. A fortnight later 
she passed per rectum a 30-cm. length of complete 
thickness of colon, with disappearance of the “‘cyst”’ and 
relief of her pain; this was thought to be due to ap 
intussusception. 

It was possible to let her leave hospital in February, 
1957, by which time she was quite well apart from a 
complete bilateral foot drop; she was then taking 30 mg, 
prednisolone daily. Sensory signs had improved com- 
pared with those present on admission, but power in 
both legs showed little sign of improvement. 

Her general condition has remained satisfactory and 
the dose of prednisolone has been gradually reduced to 
15 mg. daily. Now, for the first time for a year, there 
is slight dorsiflexion at the ankle and coarse sensation 
is present over both feet. 


y that 


Comment.—This patient, probably a case of systemic 
lupus erythematosus from the commencement of her 
symptoms, did not show the L.E. cell in the blood 
until prednisolone had been abruptly terminated by 
her general practitioner. This biological shock to 
the system caused a flare-up, and apparently pro- 
duced the L.E. cell and precipitated a neuropathy. 
A high dosage of prednisolone was necessary to con- 
trol her symptoms; while she was on 60 mg. daily, 
a silent intussusception occurred and she passed 
30 cm. of her colon (Figs 3 and 4, opposite). This 
relieved the abdominal symptoms, and now over a 
year later, treated conservatively on a continued but 
lower dosage of prednisolone, she is in better general 
condition than since the onset of symptoms, though 
some signs of the neuropathy persist. She has no 
residual abdominal symptoms. 


Discussion 


A point to emphasize in all these cases was the 
obvious clinical significance of the neuropathy; in 
most cases this new group of symptoms was 4a 
prominent complaint. These, far from _ being 
elicited by direct questioning, were often from the 
patients’ point of view the major disability. Ad- 


justed and used to some degree to their chronic 
rheumatoid complaints, they found these new super- 
imposed symptoms doubly distressing and demoral- 
izing. All these cases of peripheral neuropathy 
occurred in long-standing advanced rheumatoid 
arthritis, but they did not occur in periods of 
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Figs 3 and 4. 


daily at the time. 


natural exacerbation or relapse. In the two worst 
(Case 1 and Case 11), severe motor and sensory 
changes occurred within 2 weeks of abruptly 
stopping steroid therapy; as in all such cases sensory 
changes preceded motor changes, the former being 
the more common. Two further cases occurred 
within 4 weeks of discontinuing steroid therapy; 
four out of eleven cases thus appear to have been 
precipitated by steroid withdrawal. Once the 
neuropathy had occurred, therapy appeared to be 
of no help; vitamins, steroids, and physiotherapy 
caused no improvement in the condition which, 
if it was going to improve, did so without regard to 
the clinician’s therapeutic endeavours. Natural 
recovery occurred in 4 days (Case 10) and after 
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Case 11. Intussuscepted colon from case of disseminated lupus erythematosus. 
No operation was performed and the patient remains well | year later. 


~~ 


The patient was on 60 ug. prednisolone 


10 months (Case 2); the latter case relapsed soon 
afterwards. It is of interest to compare these cases 
with the acute infective polyneuritis described by 
Graveson (1957) which responded very satisfactorily 
to steroid therapy within | to 2 weeks in seven out of 
eight cases. 

The sensory changes occurring in rheumatoi 
arthritis were symmetrical as compared with th 
frequent asymmetry of the neuropathy seen i 
polyarteritis nodosa unrelated to rheumatoid arth- 
ritis (Talbott and Ferrandis, 1956). Asstated above, 
sensory always preceded motor changes; if the feet 
only were affected the outer part of the foot showed 
more marked changes than the inner. Three of 
these ten rheumatoid cases had fibrotic changes in 
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the lungs not explicable in terms of any other 


pathological process. Blue, cold, moist hands, 
common in early rheumatoid arthritis, were not 
particularly apparent in these cases; there seemed 
to be no correlation between a poor peripheral 
circulation and the development of a neuropathy. 
In Case | small black areas, of the type described 
and well illustrated by Bywaters (1957), occurred 
when there were no signs of peripheral neuropathy, 
sensory and motor changes taking place many 
months later when the discoloured necrotic areas 
had healed. It would seem that the milder arterial 
changes present earlier were responsible for these 
lesions which flared into a florid polyarteritis on 
steroid withdrawal. 

Unlike disseminated lupus erythematosus, rheu- 
matoid arthritis rarely involves the kidneys, except 
by amyloid disease (Muehrcke, Kark, Pirani, and 
Pollak, 1957). In these ten cases no renal abnor- 
malities were noted, nor did hypertension appear in 
any case. Other causes for a neuropathy, such as 
porphyria, amyloidosis, avitaminosis, diabetes mel- 
litus, and subacute combined degeneration of the 
cord were looked for, but no signs of these disorders 
were present. No cases occurred during or after 
gold therapy. None of the rheumatoid cases was 
highly febrile, though fever was present in the case 
of disseminated lupus erythematosus (Case 11). 
The development of the neuropathy was not heralded 
or accompanied by fever or systemic upset, or by 
any particular elevation of sedimentation rate or 
sudden alteration in the pattern of plasma proteins. 
Skin and muscle biopsies in four cases were unhelpful 
and a nerve biopsy showed only a non-specific 
demyelination. An arterial biopsy showed no 
abnormality in Case 1, who later at autopsy had 
widespread changes of polyarteritis nodosa. Eosino- 
philia was not present in any case. 

How common are these lesions? We have no 
exact figure to answer this question. After the 
first four cases were found, 100 consecutive cases of 
rheumatoid arthritis attending the Unit as out- 
patients were carefully examined for this complica- 
tion, but none was found. Nevertheless, though 
rare, it is certainly not excessively rare, and it is our 
impression that the incidence is greater since steroid 
therapy was introduced. 

Freund, Steiner, Leichtentritt, and Price (1942) 
reported characteristic pathological lesions located 
in the perineurium in three out of five cases of 
rheumatoid arthritis. They commented that the 
sharply nodular and peculiar granulomatous mor- 
phology were features of a disease-specific appear- 
ance, but made no particular point of any vascular 
changes; no such changes were seen in our cases. 
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Radnai (1953), however, emphasized the importang 
of vascular changes in the development of a neuro. 
pathy in rheumatoid arthritis: 


“ce 


. we have arrived at the conclusion that jp 
the muscles and nerves of patients suffering from 
rheumatoid arthritis the continuous influence of 
some injury of unknown nature gives rise to cop. 
stantly relapsing acute vascular changes of small 
intensity for years or even for decades. Healing of 
such lesions brings about complete or partiaj 
obstruction in more and more arterioles, thys 
leading to a permanent or transitory functiona| 
disturbance.” 


Slocumb (1953) drew attention 4 years ago to the 
“‘panangiitic and panmesenchymal”’ reactions which 
occurred on reduction of steroid dosage in rheuma- 
toid arthritis. Four of our eleven cases of peri- 
pheral neuropathy were seen within 4 weeks of 
stopping such treatment. 

Kemper, Baggenstoss, and Slocumb (1957) also 
reported that, of 52 rheumatoid patients studied at 
autopsy, 38 had received no cortisone. None of 
these developed generalized lesions of polyarteritis 
nodosa, whereas of the fourteen cortisone-treated 
patients four developed these lesions. In reviewing 
the literature on the subject they consider that the 
vascular changes observed in rheumatoid arthritis 
fall into three groups: 


(1) Perivascular or adventitial accumulation of 
leucocytes, plasma, and other cells without 
noticeable necrosis. 

(2) Subacute arteritis with histiocytic and lympho- 

cytic infiltration through all layers of the vessel 

wall, without necrosis, but possibly with some 
exudation of fibrin and swelling of collagen. 

Lesions of acute arteritis with cellular infiltration 

and necrosis of the vessel wall, a necrotizing 

angiitis. 


(3 


— 


These workers consider that their findings suggest 
that in certain susceptible patients with rheumatoid 
arthritis the administration of cortisone may 
precipitate changes of the third group. 

Bywaters (1957) has described arteritis in ten 
patients with rheumatoid arthritis and states that 
a bland intimal proliferation of fibroblasts and 
mucoid material, sometimes with secondary fibrin 
clots on it, not unlike changes noted previously in 
scleroderma, is typical, Cruickshank (1953) found 
evidence of an arteritis, past or present, in eighteen 
of 72 fatal cases of rheumatoid arthritis. He states 
that this arteritis of rheumatoid arthritis was 
encountered most often in heart, muscles, and 
nerves, and that the incidence is probably consider- 
ably higher than these figures suggest. Arterial 


changes in the lung in this condition have been 
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mentioned by Ellman and Ball (1948) and have 
been well illustrated by Price and Skelton (1956). 
Ball (1953) and Sokoloff and Bunim (1957) have 
drawn attention to the wide spectrum of changes 
that may be seen in blood vessels in rheumatoid 


arthritis. It is noteworthy that in many articles on 
this subject the illustrations show changes varying 
from early inflammatory involvement of vessels to 
a fully-developed necrotizing arteritis histologically 
indistinguishable from polyarteritis nodosa. 

As has been remarked before, the majority of 
such lesions in life are probably in silent areas and 
give no outward sign or symptom of their presence; 
should they occur in the nervous system, however, 
and in particular in the peripheral nerves of hands 
or feet, the picture of a neuropathy rapidly becomes 
evident. That they did occur before the advent of 
steroid therapy is certain, but it seems likely that 
they are occurring more commonly and dramatically 
now that a large number of patients are receiving 
this form of treatment. It may be that a mild 
diffuse arteritis is suppressed by such treatment, 
on withdrawal of which the condition flares into 
more florid form, as seen in two of our cases where 
therapy was abruptly terminated. 

Is the neuropathy entirely a feature of an arteritis 
or is there a rheumatoid neuropathy apart from 
this? Against the latter are the following considera- 
tions: 

(a) The absence of such a neuropathy in the active 

florid early case of rheumatoid arthritis. Patients 
with neuropathy are mostly relatively advanced 
rheumatoids of long standing, and the disease 
is not particularly active at the time of develop- 
ment of the condition; a withdrawal of steroid 
suppressive treatment seems more likely to be 
followed by a peripheral neuropathy than does 
a natural relapse. 
High-dosage suppressive steroid therapy does 
not improve the neuropathy as it does other 
features of the arthritis. Of interest here is the 
finding that in Case 3 the acute lower chest 
pain from which she suffered and which appeared 
to be associated with a lower zone pulmonary 
fibrosis was also completely untouched by 
steroid therapy, which removed at the time all 
other symptoms and signs of the disease. 





—_ 


(b 


— 


However, as the neuropathy appears to be due 
to an arteritis which is part of the rheumatoid 
disease process, one is in fact dealing with a real 
[complication of rheumatoid arthritis. The con- 
dition is in fact a “rheumatoid neuropathy’’, unless 
[considered entirely a polyarteritic complication of 
Steroid therapy. Against this is the fact that five 
of our patients had never had steroid therapy. The 
demyelination seen is merely a feature of ischaemic 
change and is a non-specific finding. 
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Summary 


(1) Ten cases of peripheral neuropathy in rheu- 
matoid arthritis are described and for comparison 
one case of systemic lupus erythematosus. Of these 
eleven cases, five had never received steroids, but 
in four the neuropathy developed within one month 
of discontinuing such therapy. The two worst 
cases occurred within 7 and 14 days of abruptly 
stopping treatment with prednisolone. 

(2) Sensory changes preceded motor in all cases 
in which both occurred. In six cases sensory 
changes only were present. 

(3) The development of a neuropathy led all 
these patients to make fresh complaints. The 
weakness and discomfort superadded to their usual 
articular symptoms often proved particularly dis- 
tressing and demoralizing. 

(4) Therapy had no effect on the nervous lesion: 
high steroid dosage, vitamins, and physiotherapy 
made no difference to the nervous signs and symp- 
toms. A major spontaneous improvement or com- 
plete recovery occurred in all cases in periods varying 
from 3 days to one year, but signs persist to some 
degree in all but two cases, and one case has relapsed 
after partial recovery. 

(5) There was no connexion in these cases with 
gold or phenylbutazone therapy. None had 
received the former and the latter apparently played 
no part in the three cases in which it was given. 

(6) The unusual complication of intussusception 
and sloughing of 30 cm. of colon is reported in a 
patient with severe systemic lupus erythematosus 
who was receiving 60 mg. prednisolone daily. She 
made a good recovery without operation and still 
remains well 12 months later. 

(7) The concept of a diffuse arteritis as part of { 
the rheumatoid disease best explains these cases of 
peripheral neuropathy; withdrawal of steroid 
therapy, particularly if abrupt, may precipitate more 
florid changes. 





Our thanks are due to Dr. William S. Tegner for per- 
mission to report the case histories of two of his patients, 
to Dr. Peter Hansell and the Department of Medical 
Photography, Westminster Medical School, for their 
help with the illustrations, and to Professor D. H. Collins 
and Dr. Bruce Cruickshank for their helpful comments 
in Case 1. 
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Neuropathie dans l’arthrite rhumatismale 
RESUME 

(1) On décrit dix cas de neuropathie périphérique dans 
larthrite rhumatismale et, pour comparaison, un cas de 
lupus érythémateux généralisé. Parmi ces onze cas, 
cing n’avaient jamais regu de stéroides, mais chez 
quatre autres, la neuropathie survint dans le mois qui 
suivit l’interruption de cette thérapie. Les deux cas les 
plus graves se produisirent entre 7 et 14 jours aprés 
larrét soudain du traitement a la prednisolone. 

(2) Les phénoménes sensoriels précédérent toujours 
les moteurs; dans six cas ceux-ci furent absents. 

(3) Le developpement de la neuropathie provoqua 
des plaintes renouvellées des malades. La faiblesse et 
le malaise s’ajoutant a leurs habituels sympt6mes 
articulaires se révélérent déprimants et démoralisants. 

(4) La thérapie n’eut aucun effet sur la lésion nerveuse; 
ladministration de stéroides 4 haute dose, les vitamines 
et la physiothérapie n’amenérent aucun changement 
dans les sympt6mes nerveux. Une amélioration impor- 
tante spontanée ou une complete guérison se produisirent 
dans tous les cas en des périodes variant de trois jours a 
un an, mais certains signes persistérent dans tous les cas, 
sauf deux, et un cas rechuta aprés guérison partielle. 

(5) Dans aucun cas n’y avait-il de lien avec la chryso- 
thérapie ou la phénylbutazone. Aucun des malades 
ne recut de premiére; la seconde, administrée a trois 
d’entre eux apparemment ne joua aucun réle. 

(6) La complication rare d’invagination et de sphacéle 
de 30 cm. de colon est signalée chez une malade atteinte 
de lupus érythémateux généralisé sévére et recevant 60 mg. 
de prednisolone par jour. Elle guérit sans opération et 
se porte toujours bien, 12 mois plus tard. 

(7) Le principe d’une artérite diffuse formant partie 
de la maladie rhumatismale offre la meilleure explication 
de ces cas de neuropathie périphérique; l’interruption de 
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la thérapie stéroide, surtout si elle est faite brusq. 


ment, 
peut précipiter des altérations assez spectaculaire: 


Neuropatia en la artritis reumatoide 
SUMARIO 

(1) Se describen diez casos de neuropatia periféricg 
en la artritis reumatoide y, para comparar, un caso de 
lupus eritematoso generalizado. De estos once casos. 
cinco nunca recibieron terapia esteroide, pero en cuatro 
otros la neuropatia ocurrid dentro del mes que siguid 
la interrupcion de tal terapia. Los dos casos mas graves 
se produjeron entre 7 y 14 dias después de la interrupcidn 
repentina del tratamiento con prednisolona. 

(2) Los fendmenos motores, ausentes en seis casos. 
fueron siempre precedidos por las manifestaciones 
sensorias. 

(3) El desarrollo de la neuropatia trajo quejas repetidas 
de los enfermos. La debilidad y el malestar vinieron a 
anadirse a los sintomas articulares habituales con un 
efecto penoso y desmoralizador. 

(4) Terapia fué sin efecto sobre la lesidn nerviosa: 
administraciOn de esteroides en dosis altas, vitaminas y 
fisioterapia no produjeron cambio alguno en los sip- 
tomas nerviosos. Una mejoria importante espontanea 
oO una cura completa se produjeron en todos los casos en 
periodos de 3 dias a un afio, pero ciertas manifestaciones 
permanecieron en todos casos, salvo dos, y en un caso 
hubo una recaida después de una cura parcial. 

(5) En ningun caso se vid un lazo con sales de oro 
o la fenilbutazona. Ningtin enfermo habia recibido |os 
primeros; la segunda, administrada en tres casos, no 
pareciO haber desmpefiado papel alguno. 

(6) Se sefiala la complicaciOn rara de invaginacion y 
esfacelo de 30 cm. del colon en una enferma con lupus 
eritematoso generalizado grave, recibiendo 60 mg. de 
prednisolona diaria. Recobr6é sin operaciOn y aun esta 
bien, después de doce meses. 

(7) El concepto de una arteritis difusa formando 
parte de la enfermedad reumatica ofrece la mejor 


explicacion de estos casos de neuropatia periferica; 
la interrupcidn de la terapia esteroide, en particular 
repentina, puede precipitar alteraciones algo asombrosas. 
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CORTISONE AND SALICYLATES IN CHRONIC 
RELAPSING RHEUMATIC CARDITIS 


BY 


J. LORBER, K. S. HOLT, JOHN RENDLE-SHORT, Anp R. S. ILLINGWORTH 
Department of Child Health, University of Sheffield 


In our two previous communications (Holt, 
lllingworth, Lorber, Rendle-Short, and Gibson, 
1954: Illingworth, Lorber, Holt, Rendle-Short, 
Jowett, and Gibson, 1957) we have shown that 
cortisone combined with salicylates is an effective 
treatment for children suffering from rheumatic fever 
and that it is better than treatment with either 
cortisone or salicylates alone. In these publications 
we analysed the response to treatment in their initial 
attack, or in the case of subsequent attacks on the 
first occasion on which they came under our care. 
There was some evidence that the combined treat- 
ment was not quite as effective in long-standing rheu- 
matic fever or in second or subsequent attacks. Of 
eight children who had symptoms of over 30 days’ 
duration, only two lost their cardiac murmurs as a 
result of combined treatment, as compared with 
twenty out of thirty who were admitted within thirty 
days of the onset of symptoms. Furthermore, the 
erythrocyte sedimentation rates tended to fall more 
slowly in children in their second or subsequent 
attacks. 

In this paper we shall describe the response to 
combined cortisone and salicylate treatment of six 
children, five girls and one boy, who had one or 
more previous attacks of rheumatic fever. In all 
cases there had been continuous rheumatic activity 
for several months before hormone treatment was 
instituted and all had gross cardiac damage. 


Present Investigation 


Five children (Cases 1-3, 5, and 6) were admitted 
to the Rheumatic Fever Hospital School after pro- 
longed treatment in other hospitals, and one 
(Case 4) was admitted to the Children’s Hospital. 
This girl had been included in her initial attack in a 
controlled study (Illingworth and others, 1957) and 
had been treated with salicylates in high dosage. 
Her subsequent attacks, in which she was treated 
with cortisone with salicylates, were not described 


in this previous paper. One of the six children 
(Case 5) had an acute exacerbation of her rheumatic 
fever soon after reaching the Rheumatic Fever 
Hospital School, and was therefore transferred to 
the Children’s Hospital because she satisfied the 
criteria for inclusion in our controlled series. She 
was treated with cortisone and salicylates in low 
dosage, and her progress during this attack is 
incorporated in another paper (Illingworth and 
others, 1957). All the others were treated at the 
Rheumatic Fever Hospital School and have not 
been included in any previous series described by us. 
At the time when their treatment was started none 
of these satisfied the strict criteria for admission 
to our controlled series but all had undoubted active 
carditis. 

All six children received cortisone or prednisolone 
in association with salicylates, either until three 
consecutive weekly normal erythrocyte sedimenta- 
tion rates had been obtained or for longer periods 
if considered necessary. 

As most of these children had no overt rheumatic 
manifestations such as fever or arthritis, we shall 
confine our analysis to their general condition, the 
condition of the heart, and the rate of fall of the 
erythrocyte sedimentation rate. 

Taking relapses into account, these six children 
have received so far fourteen courses of combined 
treatment. 

Results 


Group 1. Good Response.—Three children, aged 9, 
9, and 11 years (Cases 1-3), responded well to treat- 
ment with prednisolone combined with salicylates in 
low dosage. The erythrocyte sedimentation rate 
returned to normal in all three on the seventh day 
and in two remained normal for 5 and 8 weeks res- 
pectively until treatment was discontinued. In these 
two a short rebound followed, consisting of an eleva- 
tion of the erythrocyte sedimentation rate for 
2 weeks, and their subsequent progress was unevent- 


481 











482 


ful. In the third a rebound occurred when the dose 
of prednisolone was reduced to 5 mg. daily, but the 
erythrocyte sedimentation rate returned to normal 
without further change in dosage. In no case was 
there any significant change in the size of the heart 
or in the cardiac signs. 


Case 1, a boy aged 11 years on admission, had had his 
first attack of rheumatic fever at the age of 6 and a 
second attack at the age of 7, for which he was treated 
in another hospital with salicylates and Digoxin. He 
was found to have apical systolic and diastolic murmurs 
at that time. 

His third attack started in October, 1955, at the age 
of 11, after a sore throat. He had polyarthritis, and 
2 weeks after the onset was admitted to another hospital. 
At that time he had a rough apical systolic and a soft 
diastolic murmur. The erythrocyte sedimentation rate 
was 68 mm./hr (micro Westergren). He was treated 
with” salicylates and oral penicillin for 3 months, after 
which he was transferred to the Ash House Rheumatic 
Fever School. 

On admission on January 23, 1956, he was pale and 
thin. He had gross tachycardia and a _ bulging 
praecordium; the apex beat was in the fifth space in the 
midaxillary line and he had signs of a double mitral valve 
lesion and of aortic regurgitation (B.P.120/50). There 
was radiographic evidence of considerable enlargement 
of the heart in the transverse diameter. The heart was 
of the shape usually associated with combined mitral 
and aortic disease. The erythrocyte sedimentation rate 
was 26 mm./hr. 

He was kept in bed without specific treatment for 32 
weeks, during which time his general condition and 
cardiac signs did not alter, except that his aortic diastolic 
murmur was only heard intermittently. The erythrocyte 
sedimentation rate fell below 15 mm./hr on only one 
occasion (Fig. 1). 

Treatment was then begun with prednisolone and 
solprin. Before that the erythrocyte sedimentation rate 
had been 25 mm./hr or more for 3 consecutive weeks, 
but it fell to normal by the seventh day and remained 
normal throughout his 8 weeks of treatment. The 
initial dose of prednisolone was 60 mg. and the dose was 
gradually reduced to 5 mg. daily. The dose of Solprin 
was 30 gr. (2 g.) daily. For 2 weeks after stopping 
treatment the erythrocyte sedimentation rate was 25 and 
23 mm./hr; it then fell to 3 mm./hr and remained normal 
for 11 weeks, after which he was discharged home. 


Case 2, a girl aged 9 years on admission, had her first 
attack of rheumatic fever when 64 years old, and had 
carditis at that time. Salicylates in low doses were given 
in another hospital for 8 weeks with general improvement 
but no change in the heart signs; 10 weeks later she had 
a recurrence of rheumatic fever and was again treated 
with salicylates for 5 weeks with symptomatic improve- 
ment, but with no fall in the erythrocyte sedimentation 
rate and no change in the heart signs; 2 weeks later, 
while still in the same hospital, her condition relapsed 
again and treatment was started with prednisolone 
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combined with salicylates in low dosage. The er) ‘hrocyte 
sedimentation rate became normal within weeks 
Treatment was given for 7 weeks, and its cessaiion was 
followed by a rise in the erythrocyte sedimentation rate 
although she was well in herself at this time. There wa 
a coarse grade 4 systolic murmur at the apex of the heart 

She was transferred to the Rheumatic Fever Hospital 
School on October 12, 1956. She was well in hersel 
but during 34 months of observation the erythrocyte 
sedimentation rate was persistently raised, ranging from 
12 to 43 mm./hr. In this period several carious 
were removed without effect on the clinical course 

Treatment was then started with prednisolone com. 
bined with salicylates in low doses. The sedimentation 
rate, which was 25 mm./hr just before the start of therapy, 
became normal within a week, and remained so for 
4 weeks, but when the dose of prednisolone was reduced 
to 5 mg. daily there was a rebound of the erythrocyte 
sedimentation rate to 21 mm./hr. This gradually 
returned to normal within 3 weeks without any alteration 
in the treatment. There was no change in the heart signs 


teeth 


during this time. Her general condition, however, 
improved greatly during this course of treatment. 
Group 2. Good Response with Relapses.—The 


response to treatment in two other children (Cases 4 
and 5) aged 11 and 13 was very similar to that of 
Cases 1-3, except that shortly after discontinuation 
of treatment they both relapsed and relapses con- 
tinued to occur up to the time of writing, when 
Case 4 was on her sixth and Case 5 on her fourth 
course of treatment. The response to treatment 
remained satisfactory during each course in Case 4, 
yet a relapse occurred on withdrawal after treatment 
had been continued for as long as 16 weeks with a 
normal erythrocyte sedimentation rate. In Case 5, 
the erythrocyte sedimentation rate fell more slowly 
to normal during each course (21 to 42 days) and in 
only two of the four courses was a sequence of three 
normal weekly erythrocyte sedimentation rates 
attained. In the last course the erythrocyte sedi- 
mentation rate again became abnormal during 
treatment, which is now in its seventh month. 


Case 5, a girl aged 13 years on admission, had had 
chorea when 7 years old, and when 13 years old (in 
February, 1955) she had been admitted to another 
hospital with acute rheumatic fever. She had a large 
heart, pericarditis, and heart failure. She was treated 
with digoxin and salicylates in low dosage with some 
improvement, but the erythrocyte sedimentation rate 
remained high. 

She was transferred to the Rheumatic Fever Hospital 
School in August, 1955. She had a large heart with a 
double mitral lesion and aortic incompetence. The 
erythrocyte sedimentation rate was 50 mm./hr. Shortly 


after admission she developed an acute polyarthritis and 
was transferred to the Sheffield Children’s Hospital for 
treatment with cortisone and salicylates in high doses. 
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CORTISONE AND SALICYLATES IN RHEUMATIC CARDITIS 


Her general condition improved and the erythrocyte 
sedimentation rate became normal within 21 days, and 
remained so until treatment was stopped after 42 days, 
when there was a prompt relapse with fever and a high 
erythrocyte sedimentation rate. 

A second course of treatment was given, consisting of 
prednisolone and salicylates in high dosage. The 
erythrocyte sedimentation rate became normal within 
21 days, but throughout the remainder of the 81 days 
of therapy it fluctuated between 10 and 20 mm./hr. 
When treatment was stopped the erythrocyte sedimenta- 
tion rate again rose and remained high for 4 weeks. 
The third course of treatment was then commenced, this 
time with prednisolone and salicylates in low dosage. 
The erythrocyte sedimentation rate fell to normal within 
21 days but fluctuated between 10 and 30 mm./hr through- 
out the 84 months that treatment was pursued. 

Relapse followed the end of the third course of therapy, 
so that after 3 weeks, a fourth course was started with 
prednisolone and salicylates in high dosage. This time 
the erythrocyte sedimentation rate did not fall to normal 
until the 42nd day, but it then remained normal for 
5 weeks. At this stage salicylates were stopped and 
prednisolone was continued alone. The erythrocyte 
sedimentation rate promptly rose to 35 mm./hr and has 
not returned to normal since, in spite of the re-introduc- 
tion of salicylates. There was no appreciable change in 
the heart during all this time in hospital. 


Group 3. Poor Response.—One child did not 
respond to treatment adequately. 


Case 6, a girl aged 13 years on admission, had a normal 
erythrocyte sedimentation rate within 14 days of starting 
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treatment with cortisone and salicylates in low dosage, 
but thereafter the rate consistently raised. This girl had 
haematemesis as a complication of treatment. The case 
is described more fully elsewhere (Lorber, 1957). 


The response of these chronic relapsing cases to 
combined cortisone and salicylate therapy is sum- 
marized in the Table. 


Three (Group 1) responded promptly to therapy 
and have not had further trouble. 


Two (Group 2) responded promptly but relapsed 
each time as soon as the treatment stopped. 


One (Group 3) showed no definite response. 


The general condition of all the children improved 
during treatment, but there was no improvement in 
the heart signs in any. In all, fourteen courses of 
combined therapy were given. The erythrocyte 
sedimentation rate became normal within 1 week 
in five, 2 weeks in three, 3 weeks in five, and in 
4 weeks in one. Thus in all fourteen courses the 
erythrocyte sedimentation rate became normal 
within 4 weeks. 

The erythrocyte sedimentation rate remained 
normal for three consecutive weekly readings in nine 
of the fourteen courses. In one the data were 
inadequate, while in the other four the erythrocyte 
sedimentation rate was never normal for as much as 
3 weeks. 


TABLE 


RESPONSE OF SIX CASES OF CHRONIC RELAPSING RHEUMATIC FEVER TO CORTISONE AND SALICYLATES 



































Age on ee ae, oe ee No. of Days before | 
: Case Admis- aes ie ee First of Three Heart Sounds 
Group ie cine Therapy wee ae Pad i | eh ee eae Rebound 
(yrs) — E.S.R.s Before After 
a i wu CLs* 7 i: a Double mitral, | No change + 
aortic 
regurgitation 
2 9 C.LS. (1)t 21 Not estimated Double mitral | Apical systolic "i 
Grade 4 
C.L.S. (2) 7 7 Apical systolic Apical systolic + (when dose 
Grade 4 Grade 4 became low) 
3 | 9 CLS 7 7 Apical systolic Apical systolic 
Grade 3 Grade 3 
4 11 C.H.S. (1)% 12 33 Double mitral, No change 
C.H.S. (2) 18 18 aortic — 
CLs. 43) 7 regurgitation 
C.LS. ©) 28 28 
2 Cio 14 42 
5 13 CHS. (1) 21 21 Double mitral, No change 
C.H.S. (2) 21 - aortic ; 
C La. ©) 21 regurgitation 
C.H.S. (4) 
3 6 13 c.L3. 14 — Double lesion No change 





* Cortisone with salicylates in low dosage. 
+ This course was given in another hospital. 
t Cortisone with salicylates in high dosage. 
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Discussion 

There is no doubt that combined cortisone and 
salicylate therapy improved the general health of 
these children. We could hardly expect long- 
existing cardiac lesions to regress under treatment, 
and in fact, no such improvement occurred. In 
spite of the prolonged rheumatic activity in these 
patients, however, there was no deterioration in the 
state of the heart in any case. 

The response to treatment, as judged by the 
erythrocyte sedimentation rate, was not as uniformly 
satisfactory as in children treated in their first attack, 
though the initial response was satisfactory in five 
of the six children. The marked tendency to relapse 
was disappointing. It may be that these relapses 
occurred because the disease was so well established 
in these chronic cases that therapy could only be 
suppressive and not curative. This would indicate 
the desirability of early treatment of children with 
rheumatic fever. It may be that we were dealing 
with a group of children with a type of disease that 
is naturally recurring and which has been termed 
polycyclic. This tendency to relapse in chronic cases 
may indicate that combined treatment should be 
continued for much longer periods than is necessary 
in children in their initial attacks treated early. 

Our experience with this small group of cases 
leads us to suggest that children with long-lasting, 
smouldering rheumatic fever should have the benefit 
of combined therapy, for the response in some is 
likely to be good. Further investigation is required 
to determine the optimum duration of such treat- 
ment. 

Summary 


We have described the response to combined 
treatment with hormones and salicylates of six 
children with relapsing rheumatic carditis and 
prolonged rheumatic activity. 

Altogether fourteen courses of treatment were 
given. Three children responded promptly, and did 
not relapse. Two children responded well but 
relapsed several times as soon as treatment was 
discontinued. In one child the response, as measured 
by the erythrocyte sedimentation rate, was doubtful, 
and she developed haematemesis as a result of 
treatment. 
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It is suggested that combined therapy is a Usefy 
method of treatment in children with smould Ting 
rheumatic carditis, but that the duration of treat. 
ment may have to be prolonged. 


We wish to thank the following physicians who kindly 
transferred cases to our care: Dr. A. C. Blandy (No/‘ing. 
ham), Dr. L. A. Hawkins (Doncaster), Dr. J. M. Rice. 
Oxley (Worksop), Dr. W. Twort (Nottingham), and 
Dr. T. Wright (Lincoln). 


We also thank Miss A. E. Starr, Matron of the Ash 
House Hospital School, and her nursing staff, who cared 
so well for the children during their long hospital stay. 
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La cortisone et les salicylates dans la cardite 
rhumatismale récidivante chronique 
RESUME 

On décrit la réponse a un traitement combiné, hor- 
monal et salicylé, de six enfants atteints de cardite 
rhumatismale récidivante et de polyarthrite évolutive. 

En tout on donna quatorze traitements complets. 
Trois enfants réagirent rapidement, sans rechute. Deux 
enfants réagirent bien, mais eurent plusieurs rechutes, 
chaque fois que le traitement fut interrompu. Chez 
une enfant la réaction, jugée par la vitesse de sédi- 
mentation globulaire, fut douteuse et le traitement fut 
suivi d’une hématémése. 

On suggére que la thérapie combinée est utile chez 
des enfants atteints de cardite rhumatismale latente, 
bien que la prolongation du traitement pourrait étre 
nécessaire. 


La cortisona y los salicilatos en la carditis 
reumatica recurrente croénica 


SUMARIO 

Se describe la respuesta a un tratamiento combinado, 
con hormonas y salicilatos, de seis nifios con carditis 
reumatica recurrente y con poliartritis evolutiva. 

Se did un total de catorce tratamientos completos. 
Tres enfermos recobraron rapidamente, sin recaida. Dos 
nifos respondieron bien, pero tuvieron recaidas al inter- 
rumpir el tratamiento. En una nifia la respuesta, a 
juzgar por la velocidad de sedimentacién globular, fué 
dudosa y el tratamiento fué seguido de una hematemesis. 

Se sugiere que la terapia combinada es Util en nifios 
con carditis reumatica latente, aunque se pueda necesitar 
una prolongacién del tratamiento. 
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RADIOLOGICAL ASSESSMENT OF RHEUMATOID 
ARTHRITIS* 


BY 


J. H. KELLGREN anpb J. S. LAWRENCE 


From the Rheumatism Research Centre, Manchester University, 
and the Empire Rheumatism Council Field Unit 


Introduction 

In a previous paper (Kellgren and Bier, 1956), 
a study was made of inter- and intra-observer 
differences in grading hand films for rheumatoid 
arthritis during the course of therapeutic trials and 
field surveys. This study indicated that standards 
used so far in grading x-ray changes for rheumatoid 
arthritis in field surveys in Leigh and South Wales 
did not differ greatly from the mean values given 
by physicians and radiologists in Britain. 

Before attempting to produce standard films for 
use in future surveys, it was decided to seek the help 
of a number of workers in different parts of the 
world, so that any national bias in assessing such 
changes could be avoided. Advantage was, there- 
fore, taken of the presence in Toronto of experienced 
rheumatologists from many countries on the occa- 
sion of the XI International Congress of Rheumatic 
Diseases in June, 1957. During this Congress a 
series of nineteen hand x-rays with varying degrees 
of rheumatoid arthritis and osteo-arthrosis were 
exhibited in the form of a radiological quiz, and 
members of the Congress were asked to grade these 
for osteo-porosis and rheumatoid erosions and to 
give an overall grading for rheumatoid arthritis and 
osteo-arthrosis (degenerative joint disease). Each 
of these features was to be graded into five cate- 


gories : 0 None 
l Doubtful 
2 Minimal 
3 Moderate 
4 Severe 


Erosions were to include narrowing of joint space 
due to erosion of cartilage as well as localized 
erosions of bone. Simple bone cysts and narrowing 
of cartilage due to degenerative joint disease were 
to be exempted. It was, however, recognized that 
there would be difficulties in distinguishing between 
narrowing due to rheumatoid arthritis and degenera- 
tive joint disease. The films used for this quiz were 
taken largely from the Leigh population survey of 
persons between the ages of 55 and 64 (Kellgren and 
Lawrence, 1956), but six films from one of the 
therapeutic trials conducted by the Medical Research 


’ Results of a radiological quiz held at the IX International Con- 
gress of Rheumatic Diseases at Toronto in June, 1957. 


Council and Nuffield Foundation Joint Committee 
(1954) were also included. The films were chosen to 
illustrate all grades of severity of the four factors. 
The Leigh films had been read by two observers in 
consultation, together and separately, the trial films 
by six observers independently; one of whom also 
took part in the Leigh readings. To facilitate the 
grading of osteo-porosis a standard bone had been 
used when taking the x rays. 

Altogether 62 persons took part in the radiological 
quiz, but the answers sent in by two of them were 
incomplete so that this analysis is based on the 
observations of sixty persons. The country of 
origin of those taking part is as follows: 

United States of America oa 
United Kingdom 

Continent of Europe .. 

Canada .. 

Australia 

Brazil 


=—NARA TOS 


Results 

Comparison of Original British Readings with 
Mean Averages for All Readings 

Osteo-Porosis.—There was substantial agreement. 
In ten of the nineteen films the average grading was 
identical, in three the original readings were graded 
higher and in six lower than those of the Congress 
observers. In no film was there a difference of two 
grades (Table I). 


COMPARISON OF AVERAGE TORONTO WITH 
ORIGINAL BRITISH READINGS 


TABLE I 


OSTEO-POROSIS 
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Erosions.—There was agreement in seven of the 


nineteen films. 


Eight received a higher grading by 


the original British observers and four a lower. 
In two films there was a two-grade difference, the 
original readings being higher in one and lower in 


one (Table II). 


A higher grading for erosions was 


given by Congress observers chiefly when osteo- 
arthrosis was present and probably represents a 
different interpretation of the term erosion, so that 
degenerative narrowing of the cartilage, and possibly 
also bone cysts, came to be included. As, however, 
these particular films were not in most instances 
given a definite grading for rheumatoid arthritis, 
this does not invalidate the conclusions on rheuma- 


toid arthritic grading which follow. 

















TABLE Il 
EROSIONS 

5 Total 2 6 6 2 2 19 
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Average Readings at Toronto 


Rheumatoid Arthritis—The same grading was 
given on nine of the films, a higher grading by the 
original British observers on nine and a lower 


grading on only one. 
of more than one grade (Table III). 


In none was there a difference 
The correlation 


coefficient (r = +0-91) is seven times the standard 
error and indicates a very satisfactory correlation 
despite the tendency for the original observers to 


grade higher. 


TABLE Iil 


RHEUMATOID ARTHRITIS 
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Osteo-Arthrosis.—The original British observers 


agreed closely with the Congress observers. 


In ten 


the average grading was identical, in six a higher 








average grading was given by the original ob: rvers 
and in three a lower grading. There were no 
two-grade differences (Table IV). 


Tasie IV 
OSTEO-ARTHROSIS 
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Average Readings at Toronto 


The average readings for all films are shown in 
Table V. These figures confirm that, except for 
osteo-porosis, the original observers tended to grade 
higher, but only in their readings of rheumatoid 
arthritis was the difference appreciable, even then 
averaging less than half a grade. 


TABLE V 


AVERAGE READINGS AT TORONTO CONGRESS 
COMPARED WITH ORIGINAL BRITISH READINGS 





; Oateo- Rheuma-| Osteo- 
Readings Rennie Erosions toid Arth- 
— Arthritis rosis 
Original British .. &s 1-3 2:0 1-9 1-1 
Average Toronto 
Congress a ae 1-4 1-8 1-6 0:9 





Regional Comparisons 

Average readings (for all films) by workers from 
different countries are shown in Table VI where they 
are compared with the original British readings. 


TABLE VI 
AVERAGE GRADINGS FOR ALL FILMS BY 
WORKERS FROM DIFFERENT COUNTRIES 








Rheu- Oitec 
Number | Osteo-| Ero- | matoid oth 
Country oO Porosis| sions Arth- | “ i 
Readers ritis — 
United States of 
America and Brazil . . 41 1-5 1-8 1-6 1-1 
United Kingdom 7 1-0 1-8 1-7 1-1 
Canada .. a ae 4 1-6 1-8 1-9 1-2 
Continent of Europe .. 6 1-4 2°2 1-7 0:8 
Australia : 2 1-8 2:1 1-5 1-3 
Original British 
Readings .. me 6 1-3 2:0 1-9 1-1 
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The tendency is for rheumatoid arthritis to be 
graded lower by the American and Australian 
observers, and higher by Canadians and the original 
British group, the Continental European observers 
occupying an intermediate position. In the grading 
of osteo-arthrosis and of erosions there is little 
regional difference. Osteo-porosis was read highest 
by the Australians and lowest by the British. 


TasLe VII 


RHEUMATOID ARTHRITIS 
COMPARISON OF TWO GROUPS OF TORONTO OBSERVERS 
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Other Observers at Toronto 
r “94 
Fig. 1.—Film N, showing severe rheumatoid arthritis. 
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The majority gradings were 
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A comparison of the gradings of rheumatoid 
arthritis on individual films between observers from 
the United States of America and all the others 
at Toronto (Table VII) shows a highly satisfactory 
degree of correlation (r +-0-94), 





Data on Individual Films 


To gain further information on grading, four 
films were chosen for detailed study (Figs 1-4). The 
rheumatoid grading, according to general consensus 
of opinion, was: Severe (Film N), Moderate (Film 
O), Minimal (Film Q), Nil (Film G). 


Rheumatoid Arthritis—Readings by individual 
observers on these first four films are shown in 
Fig. 5 (overleaf). 

On Film N, which shows the most severe changes, 
there was almost universal agreement, 87 per cent. 
of observers placing it in Grade 4 and the remainder 
in Grade 3. Similarly, there was fairly uniform 
agreement on Film G which was considered free of 
rheumatoid arthritis by the original observers and 
also by 78 per cent. of the Toronto observers, 


Grade 4 porosis, Grade 4 erosions, and Grade 4 


rheumatoid arthritis. 


Fig. 3.—Film Q show- 
ing minimal rheuma- 
toid arthritis. The 
majority gradings were 
Grade 2 porosis, Grade 
2 erosions, and Grade 
2 rheumatoid arthritis. 
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Fig. 4.—Film G, show- 
ing a normal subject 
with no rheumatoid 
arthritis, The majority 
gradings were Grade 0 
porosis, Grade 0 ero- 
sions, and Grade 0 
rheumatoid arthritis. 
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Fig. 5.—Individual gradings of rheumatoid arthritis on four films. 
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though three persons (5 per cent.) gave it Grade 2 
and nine (15 per cent.) Grade 1. On Film O, 
originally considered to show moderate changes, 
agreement was less marked, 60 per cent. giving 
Grade 3, but one observer giving Grade 0 and 
another Grade 1, these two preferring a diagnosis of 
osteo-arthrosis. 

With Film Q, which had only minimal evidence 
of rheumatoid arthritis, there was considerable 
scatter, 42 per cent. Grade 2, 28 per cent. Grade 3, 
22 per cent. nil, and 2 per cent. Grade 4. 


Osteo-Porosis (Fig. 6).—There was a considerable 
consensus of opinion on Films G and N with no 
porosis and severe porosis respectively, but in 
Films Q and O, in which the osteo-porosis is less 
severe, there were wide differences in grading. 
Particularly is this so in Film P (Fig. 7), in which 
roughly the same number of observers gave gradings 
0, 1, 2, or 3. Difficulty appears to have arisen in 
this film because the osteo-porosis was limited to the 
neighbourhood of a few joints and general porosis 
was lacking. 
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Original grading 
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Fig. 7.—Individual gradings of osteo-porosis on Film P, in which th 
porosis was limited to the neighbourhood of a few joint 


Erosions (Fig. 8, opposite).—Films G and N were 
again uniformly graded, 93 per cent. giving Grade () 
in G and 79 per cent. Grade 4 in N. In Films Q 
and O, from patients with intermediate degrees o/ 
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change, a there was wider scatter of grading. On 
these films most observers tended to give the same 
grading for erosions as for rheumatoid arthritis. 


The most striking differences of opinion were 
encountered on Film B from a cotton spinner who, 
according to the original British observers, had 
severe osteo-arthrosis in the distal and proximal 
interphalangeal joints of both hands but no evidence 
of rheumatoid arthritis (Fig. 9, overleaf). On this 
film only 33 per cent. of Congress observers gave a 
grading of no erosions, 25 per cent. grading it as 3 
and 12 per cent. as 4. This high score for erosions, 
however, may have been due to misinterpretation of 
the original instructions, in which bone cysts and 
narrowing of joint space due to degenerative joint 
disease were to be excluded. In fact, only four 
Observers gave this film a definite rheumatoid 
grading so that it would appear unlikely that 
theumatoid erosions were intended by the majority. 
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Individual gradings of erosions on four films. 
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Discussion 


It is clear from the results of this inquiry that 
there is considerable unanimity of opinion on the 
radiological diagnosis of severe rheumatoid arthritis. 
Moreover, the complete absence of rheumatoid 
arthritis can be determined with some certainty. In 
rheumatoid arthritis of moderate severity, opinions 
are fairly unanimous as to the pre“ ence of rheumatoid 
arthritis and there is fair agree tent as to grading, 
but where changes of rheumatoid arthritis are 
minimal wide differences of c»inion are possible, 
not only on grading but ever. on the presence or 
absence of rheumatoid arthritis. 

The original readings used by us in assessing the 
prevalence of rheumatoid arthritis in Britain 
reflect the mean values for all gradings at Toronto 
but tend to be higher all round. Such a finding is 
not unexpected. When reading survey films, the 
majority of which show no evidence of rheumatoid 
arthritis, there is inevitably a tendency for the 
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Severe Osteo-Arthrosis without Rheumatoid Arthritis 


Fig. 9.—Individual gradings of erosions, rheumatoid arthritis, and osteo-arthrosis on Film B, showing severe osteo-arthrosis 


of the 


distal and proximal interphalangeal joints but no evidence of rheumatoid arthritis. 


importance of relatively slight changes to be magni- 
fied and thus for grading to move upwards. This 
does not invalidate comparisons between respon- 
dents in a survey or even between different surveys, 
provided all the films are read by the same observer, 
but it may give a false and exaggerated impression 
of prevalence in surveys as a whole. For this 
reason it is suggested that standard films should be 
prepared for use by survey workers and others. 
As a preliminary, copies of Films G, Q, O, and N 
(Figs 1-4) from this inquiry could be made available 
on request. These give a useful measure of agree- 
ment on Grades 2, 3, and 4 in rheumatoid arthritis. 


Summary 


(1) The results of an inquiry held in Toronto 
during the Ninth International Congress of Rheu- 
matic Diseases to determine suitable standards for 
the grading of radiological changes of rheumatoid 
arthritis are recorded. 


(2) A satisfactory measure of agreement was 
found on the grading of rheumatoid arthritis and 
osteo-porosis, but there were wide differences of 
opinion on the interpretation of the term erosions. 
For all changes, agreement was greatest at either 
end of the scale with some scatter in the minimal 
and moderate grades. 

(3) The original readings by workers engaged on 
population studies tended to have a higher grading 
than the average on all aspects except osteo-porosis 
on which they were slightly lower. No marked 
regional differences in grading were encountered. 

(4) A series of films to illustrate average values 
for the three main grades of rheumatoid arthritis 
can now be made available to those taking part in 
comparative radiological studies. 


Those taking part in the radiological quiz were: 

United States of America: Drs. S. Y. Andelman, W. B. 
Andrus, P. J. Bilka, R. Brown, J. J. Bunim, G. M. Clark, 
S. Cobb, C. W. Denko, E. Dresner, M. W. Garry, J. D. 
Gowans, A. P. Hall, B. Hulbert, R. Irby, T. G. Kantor 
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w. D. Kimler, H. F. Klinefelten, Jr.. R. W. Lamont- 
Havers, C. McEwen, Anne B. McKusick, E. L. Persons, 
A. E. Phelps, V. K. Philips, C. Ragan, W. D. Robinson, 
H. Rosenfeld, E. F. Rosenberg, M. W. Ropes, A. 
Scherbel, K. Schmid, E. Scull, J. R. Shanahan, Smith, 
R. M. Stecher, L. T. Swaim, P. Thompson, L. L. Tormey, 
J. Vaughan, R. Wolpaw, M. Ziff; 

England: Drs. J. F. Buchan, E. G. L. Bywaters, M. M. 
Dobson, O. Janus, A. G. S. Hill, W. E. Miall, W. A. 
Bourne; 

France: Dr. J. Arlet; 

Holland: Drs. J. J. de Blécourt, W. Hijmans; 

Norway: Dr. V. Forbech; 

Finland: Dr. V. A. Laine; 

Spain: Dr. R. Moleres; 

Canada: Drs. J. Durivage, J. P. Gofton, A. C. Kanaar, 
D. M. Mitchell; 

Australia: Drs. J. B. Dick-Smith, S. Nelson; 

Brazil: Dr. J. Houli. 
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Evaluation radiologique de l’arthrite rhumatismale 


RESUME 

(1) On présente les résultats d’une enquéte menée 
durant le Neuviéme Congrés International des Maladies 
Rhumatismales 4 Toronto pour déterminer les standards 
de classification, selon le degré, des altérations radio- 
logiques dans l’arthrite rhumatismale. 

(2) On est arrivé a un accord satisfaisant en ce qui 
concerne la classification de l’arthrite rhumatismale et 
de l’ostéoporose, mais il y avait de larges différences 
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d’opinion dans l’interprétation du terme “‘érosion’’. 
Pour l’ensemble des altérations, l’accord était le plus 
complet aux deux bouts de l’échelle, avec quelques 
écarts dans les degrés minime et modéré. 

(3) Les chercheurs engagés dans les enquétes de 


dépistage, dans leurs interprétations originales des 
clichés offerts a la lecture, tendaient 4 une évaluation au 
dessus de la moyenne sous tous les aspects, sauf pour 
l’ostéoporose, ou leur évaluation était légérement en 
dessous. On n’observa aucune différence régionale 
appréciable dans la maniére d’évaluer. 

(4) Une série de clichés illustrant les valeurs moyens 
des trois degrés principaux d’arthrite rhumatismale 
est tenue maintenant a la disposition de ceux engagés 
dans des études radiologiques comparées. 


Valoracion radiolégica de la artritis reumatoide 


SUMARIO 

(1) Se presentan los resultados de una encuesta durante 
el Noveno Congreso Internacional de Enfermedades 
Reumaticas en Toronto emprendida para determinar las 
normas de clasificacion, segun el grado, de las alteraciones 
radiolégicas en la artritis reumatoide. 

(2) Se lleg6 a un acuerdo satisfactorio respecto a 
la clasificacion de la artritis reumatoide y de la dsteo- 
porosis, pero hubo grandes diferencias de opinién en la 
interpretaciOn del término “erosion”. Para todas las 
alteraciones, el acuerdo fué mas completo en ambos 
cabos de la escala, con algunas variaciones en los grados 
minimo y moderado. 

(3) Los investigadores de reumatismo en la poblacién, 
cuyos clisés fueron empleados en la encuesta, tendian en 
sus interpretaciones originales a atribuir valores por 
encima de la media a todas las alteraciones, exceptuando 
la Osteoporosis, a la cual atribuian valores algo mas 
bajos. No se observé diferencia regional apreciable 
en la manera de valorar. 

(4) Una serie de clisés ilustrando los valores medios 
de los tres grados principales de artritis reumatoide 
esta ahora a la disposicién de investigadores empefiados 
en estudios radiol6gicos comparativos. 
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RADIOLOGICAL ASSESSMENT OF OSTEO-ARTHROSIS 


J. H. KELLGREN anp J. S. LAWRENCE 


From ‘he Rheumatism Research Centre, University of Manchester, 
and Empire Rheumatism Council Field Unit 


In a previous study (Kellgren and Bier, 1956), 
three sets of x rays of the hands were used to assess 
inter- and intra-observer differences in interpreting 
changes of rheumatoid arthritis. Wide disagree- 
ment between observers was found, and it was 
concluded that, to ensure maximum uniformity in 
grading x rays in field surveys and therapeutic 
trials, all readings should be made by the same 
observer, preferably at a single session. The 
advisability of having a set of standard reference 
films was also considered. 


In the present study an attempt has been made 
to assess observer difference in reading x rays for 
osteo-arthrosis. 

The term osteo-arthrosis, as used in this paper, is 
synonymous with osteo-arthritis and with degenera- 
tive joint disease affecting diarthrodial joints. 
Degenerative change in the synchondroses has not 
been included. Thus, in the spine, degenerative 
disease of the apophyseal joints is considered, but 
not spur formation on the bodies of the vertebrae 
or narrowing of the intervertebral disks. No 
separation has been made between local and primary 
generalized forms of osteo-arthrosis in this study, 
nor have those forms of osteo-arthrosis secondary 
to trauma been considered separately. 


The following radiological features were con- 
sidered evidence of osteo-arthrosis: 


(1) The formation of osteophytes on the joint 
margins or, in the case of the knee joint, on 
the tibial spines. 

(2) Periarticular ossicles; these were found 
chiefly in relation to the distal and proximal 
interphalangeal joints. 

(3) Narrowing of joint cartilage associated with 
sclerosis of subchondral bone. 

(4) Small pseudocystic areas with sclerotic 

walls situated usually in the subchondral 

bone. 


(5) Altered shape of the bone ends, particularly 
in the head of femur. 


This study is part of a survey of rheumatic 
disease in the population of Leigh in Lancashire, 
A series of x rays of eleven joints in 85 persons 
chosen at random from those between the ages of 
55 and 64 were read for osteo-arthrosis by two 
observers: first together so that agreed standards 
for grading could be determined, and then separately 
after an interval of time. 

The data so obtained have first been used to 
determine inter-observer difference. Subsequently 
one observer read the sample a third time to assess 
intra-observer difference. The interval between the 
combined and the independent readings was 2 years 
and the third reading was made one month after 
the independent readings. All observations were 
made without knowledge of the symptoms or clinical 
state or of the previous readings. 

As in earlier surveys (Kellgren and Lawrence, 
1952; Lawrence, 1955), osteo-arthrosis was divided 
into five grades as follows: 


None (0) 
Doubtful (1) 
Minimal (2) 
Moderate (3) 
Severe (4) 


Grade 0 thus indicated a definite absence of x-ray 
changes of osteo-arthrosis, and Grade 2 that osteo- 
arthrosis was in our opinion definitely present 
though of minimal severity. The grading for groups 
of joints, as for example the distal interphalangeal 
joints of the hands, indicated the severity in the 
most affected joint; similarly, though a separate 
grading was sometimes given for each knee, the worst 
affected knee was subsequently used for the com- 
pilation of results. 


In survey work only a limited number of films 
can be taken, partly for financial reasons and partly 
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pecause of the importance of avoiding radiation 
hazard. For this reason it is seldom possible to 
take more than one view of each joint. The 
gradings for each joint in this study are, therefore, 
based on a single x ray view, as follows: 


Hands - - Postero-anterior 
Cervical spine - Lateral 
Lumbar spine - Lateral 


Hips - - Antero-posterior 
Knees - - Antero-posterior 
Feet - - - Antero-posterior 
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Figs 1-8 show standard examples of Grade 1-4 
severity for the distal interphalangeal, proximal 
interphalangeal, metacarpophalangeal, and first 
carpometacarpal joints of the hands, and for the 
wrists, cervical spine, hips, and knees. The lumbar 
spine has been omitted because of difficulties of 
reproduction. Copies of these standard sets of 
radiographs are in preparation and will be available 
for the use of others. Eight groups of joints (distal 


interphalangeal, metacarpophalangeal, first carpo- 
metacarpal, wrist, cervical spine, lumbar spine, hip, 
and knee) have been chosen for detailed study. 





Grade |. Grade 2. 


Fig. 1. 





. 


Grade 1. Grade 2. 


Grade 3. Grade 4. 


Osteo-arthrosis of distal interphalangeal joint. 
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Grade 3. 


Fig. 2.—Osteo-arthrosis of proximal interphalangeal joint. 











Grade 1. 


Grade 2. 
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Grade 3. 


Grade 4. 


Fig. 3.—Osteo-arthrosis of metacarpophalangeal joint. 


Inter-Observer Error 


In Table I the readings of the two observers on 
the distal interphalangeal joints of the fingers are 
compared. It will be noted that Observer A grades 
more films as showing moderate or severe changes, 
fewer as minimal or doubtful. The numbers 
read as having no osteo-arthrosis are almost 
identical, but in a third of the cases the films so 
graded do not relate to the same persons. Thus, 
although the numbers in which definite osteo- 
arthrosis (Grades 2-4) is diagnosed are closely 
similar (55 for Observer A and 54 for Observer B), 
there is considerable disagreement as to detail. 


TABLE I 


GRADING OF OSTEO-ARTHROSIS IN DISTAL 
INTERPHALANGEAL JOINTS BY OBSERVERS A AND B 
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Table II shows the readings by each observer of 
osteo-arthrosis in the metacarpophalangeal joints of 
the hands, and here again Observer A grades the 
changes higher than Observer B. This applies in all 
grades, so that the conclusions on prevalence are 
very different, definite osteo-arthrosis being diag- 
nosed twice as often by Observer A. 


TABLE II 


GRADING OF OSTEO-ARTHROSIS IN METACARPO- 
PHALANGEAL JOINTS BY OBSERVERS A AND B 
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Data for the first carpometacarpal joints, wrists, 
cervical spine, dorso-lumbar spine, hips, and knees 
were studied in the same way. In each of these, 
except the wrist, Observer A read higher than Obser- 
ver B in Grades 2-4. In the wrist, the agreement 
was so slight that it might well have been due to 
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Grade 2. 


Grade 1. 


Grade 3. 


Fig. 4.—Osteo-arthrosis of first carpometacarpal joint. 


chance, and it was evident that for this joint the 
observers used quite different criteria. The differ- 
ence was found to arise chiefly when severe rheuma- 
toid arthritis was also present. The correlation 
coefficient for the readings on these joints was as 
follows: 


First carpometacarpal joint 


Wrist 


Cervical spine 





Grade 4. 


Dorso-lumbar spine 


Hips 
Knees 


0-78 
0-10 
0-57 
0°52 
0-40 
0-83 
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Grade 1. Grade 2. 


Grade 3. Grade 4. 


Fig. 5.—Osteo-arthrosis of wrist 











Grade 1. Grade 2. Grade 3. Grade 4, 


Fig. 6.—Osteo-arthrosis of cervical spine 
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Grade 1. 


Grade 3. 


Grade 2. 





Grade 4, 


Fig. 7.—Osteo-arthrosis of hip. 


Intra-Observer Error 


A comparison was made between two readings 
made by the same observers on the same group of 
joints. In the distal interphalangeal joints of the 
fingers there was a greater agreement (7 = 0-81) than 
between the two observers on the same series of 
joints, particularly in the more severe grades. More 
joints, however, were graded ‘1’? (minimal or 
doubtful) in the second reading and fewer were 
graded “O0’’. Similarly, in the other joints, there 
was much closer agreement between two readings 
by the same observer than between two readings by 
separate observers, and though there was some 
disagreement on individual films read twice by the 
Same observer the estimated prevalences did not 
differ significantly. The correlation coefficients 
were as follows: 





Metacarpophalangeal joints - 0-88 
First carpometacarpal joint - 0-81 
Wrist’ - - - - - 0-62 
Cervical spine - - - 0-66 
Dorso-lumbar spine - - 0-42 
Hips - - - - - 0-75 
Knees” - - - - - 0-83 


Combined Readings 


The combined readings made in 1954 by Observers 
A and B in consultation are compared with the 
individual readings in Table III (overleaf). In all 
joints, except the distal interphalangeal joints, wrists, 
and lumbar spine, the combined reading gives pre- 
valence values between those of the individual 
readings. In the distal interphalangeal joints and 
wrists the individual readings show higher values 
than the combined reading, and in the lumbar 
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Grade 1. Grade 2. 








Grade 3. Grade 4. 


Fig. 8.—Osteo-arthrosis of knee. 


spine Observer A’s reading is identical and Observer hips, Observer A’s readings correlate with the com- 
B’s reading is lower. Observer A’s readings in all bined readings more closely than those of Observer B 
instances correlate better with the combined reading with his own (Bl and B2). Owing, however, to the 
than Observer B’s, and indeed in all joints, except the fact that Observer A tends to read higher than the 


TABLE III 
CORRELATION OF FOUR OBSERVER DIAGNOSIS OF OSTEO-ARTHROSIS (GRADES 2-4) 
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combined reading the prevalence values show 
greater differences between Observer A and the 
combined reading than between BI and B2. If all 
joints in which osteo-arthrosis (Grades 2-4) was 
diagnosed are considered together, the combined 
reading with a total of 179 joints is closer to the 
mean value of 195 joints than any of the individual 
readings. 
Conclusions 


It is clear that, although significant agreement was 
found between two observers for the grading of 
osteo-arthrosis in all joints except the wrist, the 
influence of personal bias may result in a very 
different assessment of severity and prevalence in 
group studies, so that in certain joints, for example 
the hip joint, one observer may read four times as 
much definite osteo-arthrosis. In other joints, 
e.g. the distal interphalangeal joints of the fingers, 
much closer agreement is likely to be found, but 
it would appear that deviations of +31 per cent. 
from the average value may be expected in osteo- 
arthrosis in general. In individual joints, differ- 
ences of two to three times in the prevalence of 
osteo-arthrosis between population groups assessed 
by different observers might well be due entirely 
to the observer effect on grading. 

If, on the other hand, the x rays from population 
groups are all read by the same observer, so that 
only intra-observer error is involved, the differences 
in prevalence from this cause are likely to be less 
striking, the error in this series being of the order 
of +5 per cent. It should be observed, however, 
that these two sets of readings were made at an 
interval of only one month. Had they been made 
at a greater interval, greater differences would no 
doubt have been encountered. When readings are 
made by one observer they will of course be subject 
to observer bias which may result in a high or low 
prevalence in all groups of x rays read by that 
observer. This will not interfere with the comparison 
between population groups but may give a generally 
distorted view of prevalences. This distortion may 
be overcome by a combined reading made by two 
observers in consultation. In this series the com- 
bined reading approximated more closely to the 
mean value for all readings of all joints than any of 
the individual readings, and this, when practicable, 
would appear to be the method of choice. Unfor- 
tunately it is seldom possible to arrange for the same 
two observers to be available to read all the x rays, 
and it is thus necessary to fall back on the plan of 
having one observer read every x ray from all 
groups which it is desired to compare. Probably 
the most satisfactory working arrangement, where, 
for example, it is desired to compare the prevalence 


501 


of osteo-arthrosis in several localities studied by 
different research groups, is to exchange x rays, 
so that an observer from each team may read all the 
x rays taken at every locality. The final result 
could then be expressed as an average of all the 
readings. 

Summary 


A series of 510 x rays from 85 persons in the age 
group 55-64 chosen at random from an urban 
population was graded for osteo-arthrosis by two 
observers on four occasions to determine the extent 
of observer difference. 

Standard films for four grades of osteo-arthrosis 
for each of eleven joints were chosen. 

A significant correlation between the two obser- 
vers was obtained for all joints except the wrist. 
The estimates of prevalence, however, varied widely 
because of the cumulative effect of observer bias 
(+31 per cent.). It is concluded that comparison 
of prevalence estimates by different observers could 
have little value in population studies. 

Two readings by the same observer gave only a 
slightly better correlation on the reading of indivi- 
dual x rays, but by excluding observer bias they 
gave a much closer estimate of prevalence (+5 per 
cent.). These two readings, however, differed 
substantially from the mean value for all readings 
(—8 per cent. and —17 per cent.). 

A combined reading by two observers reduced the 
influence of personal bias and differed little from 
the mean value (—3 per cent.). 

It is suggested that, where possible, in all popu- 
lation studies which it is desired to compare, the 
x rays should be read by the same observer or 
preferably by two observers in consultation. 
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Evaluation radiologique de l’ostéo-arthrose 
RESUME 

Une série de 510 clichés radiographiques de 85 per- 
sonnes Agées de 55 a 64 ans, choisies au hasard dans une 
population urbaine a été classée au point de vue d’ostéo- 
arthrose par deux observateurs, en quatre occasions, 
pour determiner l’écart inter-observateur d’interpré- 
tation. 

On choisit des clichés standard de quatre degrés 
d’ostéo-arthrose pour chacune de onze articulations. 

Une corrélation significative entre les deux obser- 
vateurs fut obtenue pour toutes les articulations, sauf 
le poignet. Les determinations de fréquence, cependant, 
variaient considérablement en raison de l’effet cumulatif 
de l’écart inter-observateur (+31%). On conclut que 
la comparaison des fréquences determinées par des 
observateurs différents ne pouvait avoir que peu de 
valeur dans les études de population. 
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Deux lectures par le méme observateur donnaient 
une corrélation de clichés individuels 4 peine meilleure, 
mais en éliminant I’écart inter-observateur on obtenait 
une fréquence plus précise (+5%). .Ces deux lectures 
différaient cependant largement de la valeur moyenne de 
toutes les lectures (—8% et —17%). 

La lecture combinée par deux observateurs réduisait 
influence des facteurs personnels et différait peu de la 
valeur moyenne (—3%). 

On suggére que, quand cela est possible, dans toutes 
les études portant sur une population, dans un but de 
comparaison, les clichés radiographiques soient lus par 
le méme observateur, ou mieux, par deux observateurs 
travaillant ensemble. 


Valoracion radiolégica de la ésteo-artrosis 
SUMARIO 

Una serie de 510 radiografias de 85 sujetos de 55 a 
64 afios de edad, tomados al azar en una poblacién 
urbana, fué clasificada desde el punto de vista de Osteo- 
artrosis por dos observadores, en cuatro ocasiones, para 
determinar la divergencia de interpretacién entre obser- 
vadores. 
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Se eligieron clisés standard de cuatro gr 


OS . 

ésteo-artrosis para cada de once articulaciones. . 
Se obtuvo una correlacién significativa entre ‘og dos 
observadores para todas las articulaciones, XCepto 
la mufieca. Las determinaciones de frecuencia, sip 
embargo, variaban considerablemente a causa de! efecto 
cumulativo de la divergencia entre observadores (3) °), 
Se concluye que la comparacién de frecuencias deter. 
minadas por observadores diferentes tiene poca valor ep 


los estudios de poblacién. 

Dos lecturas por el mismo observador daban ung 
correlaci6n de clisés individuales un poquito mejor, pero 
al eliminar la deferencia entre observadores, se obtenia 
una frecuencia mucho mas precisa (-+-5°4). Sine: bargo 
ambas lecturas diferian considerablemente de! 


valor 
medio de todas las lecturas (—8°% y —17°%). 


La lectura junta por dos observadores reducia |g 
influencia de los factores personales y se distinguia poco 
del valor medio (—3%). 

Se sugiere que, siempre que eso es posible, en todas 
las investigaciones de una poblacién, con el fin de 
comparar, las radiografias sean leidas por el mismo 
observador 0, mejor aun, por dos observadores juntos 
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HISTIOCYTIC BONE AND JOINT DISEASE 


BY 


B. M. ANSELL Anp E. G. L. BYWATERS 


From the Postgraduate Medical School of London and Hammersmith Hospital, London 


Joint changes associated with histiocyte or foam 
cell infiltration of bone are of various kinds and 
often only with some difficulty differentiated from 
one another. Thus, in rheumatoid arthritis, any 
long-standing effusion or nodule will contain 
cholesterol, and we have sometimes seen the flat 
crystals of cholesterol shimmering in aspirated 
synovial fluid. A case of this nature was recently 
described by Golden and Richards (1953) where the 
cholesterol-containing synovial effusion of a Baker’s 
cyst had entered the bone and replaced most of the 
marrow; the case described by Fletcher (1946) falls 
into this class. 

Secondly, hypercholesterolaemia may coinciden- 
tally supervene in a patient with rheumatoid 
arthritis; a patient described by Layani (1939) and 
also fully described by Vishnevsky (1939) obviously 
falls into this category, although it was described as 
le rhumatisme chronique déformant xanthomateux 
and was thought to represent a new form of chronic 
rheumatism. 

Thirdly, primary familial hypercholesterolaemia 
is often accompanied by osseous defects. These 
erosions are frequently para-articular, as was 
illustrated by Merrill (1920) and by March, Gilbert, 
and Kain (1957). As the latter authors remark, 
there is a “tendency not to involve the articular 
margin of joints’. However Gaal (1933) illustrated 
such defects in a man of 38 years with increased 
blood cholesterol (650 mg. per cent.) and with pain 
in various joints for 2 years accompanied by an 
effusion, thought to be tuberculous and hence 
necessitating amputation. The defects illustrated 
in the thumb, digits, and wrist include not only para- 
articular erosions on the medial side of the distal 
radius, etc., but also erosions affecting the articular 
surfaces of the digital bones. 

Fourthly, idiopathic hyperlipaemia with or with- 
out pancreatitis does not seem to lead to bone defects 
(Hopgood, 1948; Lever, Smith, and Hurley, 1954; 
Corazza and Myerson, 1957), although Harsléf 
(1948) has recorded a man with milky serum and 
yellow nodules developing rheumatoid arthritis. 

Fifthly, excellent descriptions have recently been 
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published (Warin, Evans, Hewitt, Taylor, Price, and 
Middlemiss, 1957; Johnson and Tilden, 1957) of a 
deforming erosive type of rheumatism with absorp- 
tion of articular bone ends associated with an 
infiltration of lipoprotein-containing cells but with 
no lipoid deposition or hypercholesterolaemia: 
twelve previously published cases of “reticulo- 
histiocytosis” are cited most of them with joint 
symptoms. 

Finally, the bone changes of another metabolic 
disorder—Gaucher’s disease—may simulate osteo- 
myelitis and by collapse of subchondral bone lead 
to degenerative joint changes and severe osteo- 
arthritic symptoms. 

We have not, however, seen a reference to joint 
changes observed radiologically in biliary cirrhosis 
with secondary hypercholesterolaemia (MacMahon, 
1948; Movitt, 1956); the object of the present study 
is to record three such cases and to compare these 
findings with a series of in-patients with other 
‘storage diseases’’ such as are briefly referred to 
above. 

Case Reports 

Case 1, a female aged 32 years, first developed jaundice 
in 1951 followed by itching and one year later by nodules 
in the skin. Laparotomy revealed normal bile passages, 
so that the obstruction was considered to be intra- 
hepatic. When seen in 1953 she was deeply jaundiced 
and showed many cutaneous xanthomata but no joint 
or bone abnormalities. 

Laboratory Investigations —Erythrocyte sedimentation 
rate 115 mm./hr (Westergren); plasma cholesterol 622 
mg. per cent.; serum bilirubin 13-5 mg. per cent.; 
alkaline phosphatase 82 King Armstrong units; serum 
proteins: albumin 4-0 g. per cent., globulin 3 g. per cent. 

X-Ray Examination —The lumbar spine, hands, and 
skull showed mild osteoporosis. 

Calcium balance and bone biopsy confirmed a state of 
osteoporosis. 

Therapy.—She was treated with calcium lactate and 
extra vitamins. 

Progress.—By 1956, the serum bilirubin was unchanged 
(9-5 g. per cent.) and the xanthomata were disappearing, 
but the cholesterol was 1,500 mg. per cent. Now, in 
addition to osteoporosis, erosions were noted on the 
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Fig. 1.—Case 1, x-ray of 2nd, 3rd, and 4th fingers of left hand, 
showing articulation of bone and absorption in juxta-articular and 
subchondral areas of terminal phalanges 2 and 3 and proximal 
interphalangeal joints 2, 3, and 4, 


hand x-rays. By July, 1957, the cholesterol was 3,000 
mg. per cent. and the bone changes were more marked. 
These consisted of osteoporosis and coarse reticulation 
with erosions proximal to the ends (Fig. 1), which were 
particularly well seen in the three middle digits of both 
hands. There was also erosions of bone on the heads 
of the middle phalanges on both the radial and ulnar 
sides of the joints. This had progressed in both middle 
and proximal phalanges to destroy part of the articular 
surfaces. In addition there was now widespread 
infiltration in the bones of the forearm (Fig. 2). 


Comment.—Despite these advanced changes, there 
were no complaints referable to the bones or joints. 


Case 2, a female aged 46 years, was first seen in 
February, 1957, complaining of pain in the ankle on 
movement and some swelling of the ankles. She gave a 
history of jaundice commencing in 1950, which had been 
persistent since then and associated with pruritus. In 
1955, she had complained of pain in the right hip, but 
at this time there was no Kmitation of movement. The 
pain persisted and movement deteriorated, and both of 
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Fig. 2.—Case 1, x-ray of forearm, showing bone pseudo-cysts. 


these were aggravated by a fall in May, 1956, so that by 
December, 1956, she was only too willing to take to a 
caliper. For the past year she had been on a high 
calcium diet. 


Examination.—She was grossly jaundiced, the liver 
and spleen were easily palpable, and there was clubbing 
of the nails. All the hand joints including the terminal 
interphalangeals were completely normal, but there was 
marked limitation and pain on movement of the right 
hip. There were now no tendon nodules or cutaneous 
lesions to be seen, although they had been present up to 
one year previously. 


Laboratory Investigations.—Serum bilirubin 24 mg. 
per cent.; plasma cholesterol 420 mg. per cent.; alkaline 
phosphatase 16 King Armstrong units; erythrocyte 
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sedimentation rate 48 mm./hr (Westergren). C-reactive X rays of the hands showed bone erosions affecting 
protein present; serum proteins: albumin 2°9 g. per the proximal phalangeal heads and adjacent joint 
cent.; globulin 2-9 g. per cent.; calcium 4°8 mEq./I.; surfaces, starting in 1945 and progressing inexorably. 
phosphate 2°9 mEq./I. Progress.—The series of x rays reproduced in Fig. 3 
Liver biopsy showed biliary cirrhosis. show the changes in the third right terminal phalanx 
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irs Fig. 3.—Case 2 (a) x-ray of 3rd terminal interphalangeal joint of left hand in 1953, 1955, 1956, and 1957, showing rarefaction of bone 
in subchondral areas, leading to apparent erosion. xX 2. 

ocyte (6) 2nd and 3rd terminal interphalangeal joints of right hand in 1953 and 1955. x2. 
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1953 


1956 


Fig. 4.—Case 2, right hip showing change between 1953 (left) and 1956 (right), with collapse, loss of cartilage, and formation of pseudo-cysts 


between 1953 and 1957, and in the left hand fingers 
between 1953 and 1955. In 1953 they are normal; by 
1955 erosion is seen beneath the radial articular edge; 
by 1957 this has progressed to leave a large “bite” out 
of the articular surface. Similar changes were seen in 
other digits of both hands. 

The x ray of the hip, which was normal in 1953 and in 
1955 apart from an erosion of the pubic ramus, in 1956 
showed some deformation, with collapse of the right 
femoral head but good preservation of the cartilage; by 
February, 1957, there was complete loss of cartilage and 
collapse of the femoral head (Fig. 4). 


Comment.—The only symptoms from these marked 
bone changes occurred with collapse of the head of the 
right femur. 


Case 3, a female aged 36 years, was admitted to hospital 
in November, 1946, with a story that in December, 1944, 
she had become weak, anorexic, and pruritic. At this 
time she was passing dark urine. One year later she 
became jaundiced. In 1946, at the Royal Devon 
Hospital, she was diagnosed as having biliary cirrhosis, 
the bile passages being normal radiologically and at 
operation. 


Examination.—She was deeply jaundiced. There was 
a xanthomatous plaque on the right upper eyelid and 
dorsum of the right hand. The liver was enlarged three 
fingers breadth and the spleen was just palpable. 


Laboratory Investigations.—Plasma bilirubin 7-2 mg 
per cent.; serum cholesterol 1,520 mg. per cent.; alkaline 
phosphatase 103 King Armstrong units. 

Biopsy of the liver confirmed obstructive jaundice 


Progress.—In February, 1947, she complained of pain 
in the elbows, fingers, and other bones; no joint lesions 
were found but there was extensive bone tenderness 

X rays of the wrists and hands, skull, shoulders, femurs, 
and knees showed no abnormality, except small punctate 
areas of rarefaction in the proximal ends of both tibiae 
and right femur. Biopsy of the tibial cortex and under- 
lying marrow showed xanthoma cells and osteoclastic 
resorption of bone (Fig. 5, opposite). 

She was transferred back to the care of Dr. Laird of 
the Royal Devon and Exeter Hospital. She died a year 
later of cerebral haemorrhage associated with hypo- 
prothrombinaemia. 


Comment.—It seems probable that the pain in this 
instance was due to bone change, although in the other 
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Fig. 5.—Case 3, biopsy of bone, showing foam cells and osteoclastic 
resorption of bone. Haematoxylin and eosin. x 508. 


two cases more advanced changes were symptomless. 


In addition to these three patients the x rays of 
the hands of two other patients suffering from 
biliary cirrhosis were reviewed, one being a woman 
of 28 years who had been ill for one year and whose 
cholesterol was now 1,140 mg. per cent., and the 
other a woman aged 54 years (Case 4), who had had 
symptoms for 3 years and whose cholesterol was 
1,292 mg. per cent. In both cases osteoporosis 
alone was present. 


Case 4, a 53-year old woman, had developed an acute 
angina of effort 10 days before admission to hospital. 
She had had severe retrosternal pain some 4 years 
previously, which had been treated with rest in bed, and 
had left no subsequent disability. In the 3 months 
before admission to hospital she had had some aching 
and swelling of the wrists and ankles. 


Examination.—There were small xanthomatous 


nodules on the extensor tendons of the fourth right and 
third left metacarpophalangeal joints, and large nodules 
in both Achilles tendons about 3 in. above the heels. 
All the joints were normal. 

The apex beat was displaced to the left and there was 
a systolic murmur at the apex and base. 
180/100. 


Blood pressure 
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Laboratory Investigations.—Erythrocyte sedimentation 
rate varying between 6 and 40 mm./hr (Westergren). 
C-reactive protein present; serum cholesterol 545 mg. 
per cent.; serum proteins: albumin 3-4 g. per cent., 
globulin 3-7 g. per cent.; fibrinogen 250 mg. per cent.; 
D.A.T. 1:2 (negative). Wassermann reaction and 
Kahn test negative. 

Electrocardiogram showed changes suggestive of a 
recent myocardial infarction. 

X rays of the hands showed erosion of the para- 
articular bone of the proximal phalanx of the third 
right finger producing a hook-like effect (Fig. 6) and some 
reticulation of the bone pattern. 






Fig. 6.—Case 4, x-ray of 3rd proximal phalanx, showing juxta- 
articular erosion of bone. X2. 


Diagnosis.—This patient was thought to be suffering 
from primary hypercholesterolaemia, with coronary 
occlusion, tendon deposits, and bone changes. 


Three other cases of primary hypercholesterol- 
aemia were also reviewed, but, although one has 
very extensive tendon deposits, the x rays of the 
hands have shown no changes. 


Case 5, a man aged 46, was first seen in 1941 at the 
age of 30 years, when he complained of pain and stiff- 
ness of the left hip for 5 years and recent pain in the back 
and shoulders. When he was aged 16 years his right leg 
had been amputated in the mid-thigh region for what was 
thought to be an osteomyelitis of 4 years’ duration. 
When he was aged 22, after an injury to the left shin, the 
skin became brown and scaly. One year later he first 
developed pain in the left hip, associated with stiffness; 
this improved on physiotherapy, but a year later he 
developed pain in the right hip and now was found to 
have splenomegaly and a mild degree of anaemia. 
When he was 25 years old pain recurred in the left hip 
and was particularly troublesome on walking. 


Examination —He showed wedge-shaped pingueculae 
in the eyes, and pigmentation of the skin over the right 
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Fig. 7.—Case 5, hip joint in Gaucher’s disease, showing collapse of left femoral head, with pseudo-cyst formation and secondary degenera- 
tive changes. 


inguinal ligament, right stump, and left leg; the spleen 
was moderately enlarged and the left hip showed marked 
limitation of all movements and was held in a position of 
flexion. 


Laboratory Investigations—Haemoglobin 68 per cent., 
white cell count 2,200/c.mm., 70 per cent. polymorphs, 
platelets 200,000/cu.mm.; blood Wassermann reaction 
negative, sternal puncture showed Gaucher cells. 

In 1936 x rays had shown rarefaction in the sub- 
trochanteric and lower third of the shaft of the femur, 
and this was now more marked. Since that time he had 
continued to have pain and stiffness of the left hip. 


Therapy.—A course of deep x-ray therapy in March, 
1943, had no apparent effect and he continued to have 
increasing difficulty in walking any distance on that leg. 
X rays of the hip showed widespread deposits and 
collapse of the femoral head which gradually became 
worse with secondary degenerative changes (Fig. 7). 


Progress.—He has since had involvement of the right 
shoulder and more recently (1957) of the lumbar 
vertebrae. 


Comment.—The collapse of the femoral head here 
seems to be of the same nature as that seen in Case 2 
with biliary cirrhosis. It is of much longer standing, 
however, and secondary degenerative changes have 


occurred. The opposite hip, not weight-bearing, has 
not developed such changes. 


Discussion 

In contrast to the above categories of hyper- 
cholesterolaemic bone and joint lesions, the joint 
damage in reticulohistiocytosis recently reviewed 
by Warin and others (1957) and by Johnson and 
Tilden (1957) may be much more severe, leading to 
arthritis mutilans or main-en-lorgnette (Warin and 
others, 1957; Johnson and Tilden, 1957) and 
apparently indistinguishable even in the earlier 
stages from rheumatoid arthritis. A few of hand 
x rays have been published, but the reproduction is 
poor; no record of the earlier stage has been found 
apart from very minor changes illustrated by Caro 
and Senear (1952). We therefore reproduce, by per- 
mission of the authors, a hitherto unpublished x ray 
(Fig. 8, opposite) of the hands of the patient describ- 
ed by Graham and Stansfeld (1946). This could 
easily be mistaken for rheumatoid arthritis, but there 
are some additional distinctive features visible even 
in this poor x ray (see arrows), comprising para- 
articular roughening, which is _ not 
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Fig. 8.—Case of Graham and Stansfeld (1946), 


x-ray of hands (hitherto unpublished) in reticulohistiocytosis, showing rheumatoid- 


like joint changes, with loss of cartilage, subchondral erosions, and (arrows) bone erosion at typical juxta-articular areas. 


rheumatoid arthritis alone. The _ pathological 
description includes “patchy erosion” of bone 
“on the deep surface of the periosteum” as well 
as hyperplastic granulation tissue containing foam 
cells, covering and eroding articular cartilage (well 
illustrated). These features are very similar to 
those pictured in the excellent hand x ray repro- 
ductions of hypercholesterolaemia published by 
Gaal (1933) and Merrill (1920). 

Although we have no pathological data on the 
joints in biliary cirrhosis, a somewhat similar 
pathological process could be envisaged therein, 
producing the effects described above. It seems to 
us that the joint lesion in hypercholesterolaemia is 
likely to be an infiltration of subchondral and sub- 
periosteal bone by foam cells, with mechanical 
damage at areas of stress due to weakening and 
collapse of bone. This theory is supported by the 
collapse of the femoral head, so similar to that 
found and recorded in Gaucher’s disease (Vaughan- 
Jackson, 1952). 





These various types of infiltrating histiocytes have 
the common action of displacing and weakening 
bone; the lesions they produce, although varying 
according to the type and distribution of metabolic 
upset present, have many features in common and 
represent another “‘metabolic” disease of joints, 
with ordinary mechanical microtraumata as a 
probable precipitating factor. 


Summary 


Three cases of biliary cirrhosis with hyper- 
cholesterolaemia and bone lesions are described. 
In two, lesions of the subchondral bone led to 
articular lesions, symptomless except when collapse 
of the femoral head produced hip pain and secondary 
osteo-arthritis. The lesions are compared with 
those found in idiopathic hypercholesterolaemia, 
Caucher’s disease, and reticulohistiocytosis, and it 
is concluded that mechanical weakening and 
replacement of subchondral bone by foam cells is 
an important factor. 
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We wish to thank our colleagues at the Postgraduate 
Medical School, and particularly Dr. Sheila Sherlock 
who kindly referred the cases of biliary cirrhosis and 
allowed us to use the data on them. Dr. Graham and 
Dr. Stansfeld kindly allowed us to reproduce Fig. 8. 
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Maladie histiocytique de l’os et de l’articulai, oy 
RESUME 
On décrit trois cas de cirrhose biliaire avec 


lyper- 
cholestérolémie et lésions osseuses. Dans deux My 
lésions de l’os subchondrial menérent a des {ésion 
articulaires, asymptomatiques, sauf quand I’affaissemen 
de la téte fémorale produisit des douleurs dans la hanche 
et une ostéo-arthrite secondaire. On compare ces lesions 
avec celles constatées dans _ l’hypercholestérolémie 


idiopathique, la maladie de Gaucher et la réticylo. 
histiocytose et on conclut que l’affaiblissement mécanique 
et le remplacement de l’os subchondrial par des cellyles 
““spumeuses” (foam cells) sont des facteurs importants, 


Enfermedad histiocitica del hueso y de la articulacién 


SUMARIO 

Se describen tres casos de cirrosis biliar con _hiper. 
colesterolemia y lesiones éseas. En dos casos, lesiones 
del hueso subchondrial Ilevaron a lesiones articulares. 
sin sintomas, excepto cuando el colapso de la cabez 
femoral produjo dolores en la cadera y una Osteoartritis 
secundaria. Se comparan estas lesiones con las encop- 
tradas en la hipercolesterolemia idiopatica, la enfermedad 
de Gaucher y la reticulohistiocitosis y se concluye que 
el debilitamiento mecanico y la sustitucién de! hueso 
subchondrial por células “espumosas” (foam cells 


constituyen factores importantes. 
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BOOK REVIEWS 


Pediatric Cardiology. By Alexander S. Nadas. 1957. 
Pp. 587. 343 figs. Saunders, Philadelphia and London. 
(84s.) 

This book from Harvard Medical School is well- 
written, well-illustrated, and easy to read: it deals mainly 
with congenital heart disease (exactly half the text), but 
readers of this Journal will find the chapters on acquired 
heart disease also of considerable interest. Those on the 
tools of diagnosis (history taking and physical examina- 
tion as well as radiology, electrocardiography, phono- 
cardiography, catheterization, and angiocardiography) 
are particularly valuable and exhibit a wise and sym- 
pathetic understanding of small patients. 

The section on rheumatic fever and rheumatic heart 
disease, which in former days comprised the larger part 
of paediatric cardiology, now occupies only 7 per cent. 
of the text and does not appear to interest the author 
agreat deal. Thus the only reference to the incidence of 
rheumatic fever and rheumatic heart disease in English 
children is that to the M.R.C. Special Report No. 114 
(1927; cit. Wood, P., 1950, “Diseases of the Heart” 
(10-15 per cent.!)—despite the carefully checked figures 
published for recent years in several notification areas. 
The author believes (“more on faith and impressions 
than on factual data’’) in the usefulness of steroid treat- 
ment in both severe and incipient carditis. In the section 
on subacute bacterial endocarditis (based on twelve 
cases) the author feels that clubbing is pathognomonic 
in the absence of cyanotic congenital heart disease and 
does not mention the occasional clubbing seen in the 
prolonged congestive failure of rheumatic heart disease 
without infection. 

In general, however, this book can be highly recom- 
mended as a readable guide to general paediatric 
cardiology with special reference to congenital defects 
and their management. The 371 references are mostly 
American. E. G. L. BYwATERS. 


Spondylitis Ankylopoietica (Der Rheumatismus, Band 3). 
By V. R. Ott and H. Wurm. 1957. Pp. 246, 137 figs. 
Steinkopff, Darmstadt. (D.M. 38; 65s.) 

In 1938, Krebs and Wurm published a monograph on 
ankylosing spondylitis. Nearly 20 years have passed 
and the accumulated knowledge of the intervening 
period has been incorporated in this volume. The first 
section of 126 pages, by Prof. Ott, covers the aetiology 
and clinical aspects of the disease, and the second 


| section, by Prof. Wurm, deals with its pathological 


anatomy. The development of our present conception 


of the disease is clearly traced and the “classical picture” 


is described. It is at this stage that the reader begins to 
wonder whether he will learn of a simple, mathematical 
procedure which will record loss of movement in the 


spinal column—and he is not disappointed. Many are 
the suggestions that have been made in the past, but few 
combine the virtues of simplicity and accuracy. One 
was described by Hart and Maclagan (1955), using the 
Dunham Spondylometer; one end of the instrument is 
placed on the sacrum and the other on the vertebra 
prominens. In the opinion of the authors this apparatus 
is too complicated and their well-illustrated arguments 
convince one that a tape-measure is the only instrument 
required. In order to record movement in the thoracic 
spine, the patient is asked to stand erect and a mark is 
made at Tl, and a second mark at precisely 30 cm. 
vertically below it. On maximal forward-flexion in 
normal individuals, a reading of 33-5-35 cm. between 
the two marks is obtained; in spondylitics the distance 
approximates to the original 30 cm. In measuring the 
lumbar spine, the method of Schober (1937) is used. 
A mark is made at L5 and another vertically above it at 
a distance of 10 cm.; forward-flexion in normal lumbar 
spines results in a reading of 14-5-16 cm. between the 
two marks. In ankylosing spondylitis, where the lumbar 
spine may be involved at an early stage, the reading is 
likely to remain unchanged. What could be simpler? 

As is to be expected, much space has been allocated 
to radiological appearances and there is no lack of 
excellent x-ray photographs. Statistical data are simply 
presented and compared with the results obtained by 
various workers. The authors agree with Hart that 
the incidence of iritis is not less than 10 per cent.; 
blindness occurred in 4 per cent. of their cases. It is 
also interesting to note that 15 to 20 per cent. of their 
patients had clinical evidence of endocardial or myo- 
cardial damage, especially aortic regurgitation. 

After reviewing the methods of treatment available 
today, the authors conclude that the most useful drug is 
phenylbutazone (Butazolidin)—a view with which many 
will concur. The section on pathological anatomy is 
of equally excellent quality and leaves little to be desired. 
The volume contains a table of contents, suitable indices, 
and a list of international references. 

DAVID PREISKEL. 


Le rhumatisme (5¢ Série). Etudes cliniques, biologiques, 
et therapeutiques. By F. Coste and 26 Other Con- 
tributors. 1957. Pp. 456, 90 figs. Expansion Scienti- 
fique Frangaise, Paris. (2,500 Fr. frs; 50s.) 

Professor Coste has now produced the fifth of these 
useful little volumes in which he presents results of both 
experimental and clinical studies. This volume opens 
with two articles dealing with the assessment of anti- 
inflammatory activity in animal experiments. The 
inhibition of formalin-induced oedema in the rat and the 
reduction in the number of inflammatory cells wandering 
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into implanted plastic sponges are the criteria used. A 
series of sulphonamides, antimalarial, antibiotics, corti- 
sone, and phenylbutazone are all compared at a single 
arbitrary dose level, and by this method all these sub- 
stances appear to have a somewhat similar effect. This 
is followed by some experimental studies of adrenal 
atrophy in rats after steroid administration and accounts 
of the clinical use of prednisone in various rheumatic 
diseases. 

Professor Coste himself contributes an excellent article 
on the early symptoms and signs of rheumatoid arthritis, 
and Dr. Piguet gives a good account of the radiological 
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and clinical features of rheumatoid arthritis of ti. hip, 
an important and much neglected subject. 

There is a series of chapters on what are descri!ied as 
dermato-rheumatic syndromes, such as dermatomy ositis. 
scleroderma, systemic lupus erythematosus, and the non. 
suppurative panniculitis of Weber-Christian. nong 
others there are good chapters on scolioses, achondro 
plasia, and also the sacro-iliac joint in adolescent 

It is a pity in some ways that these volumes are so 
heterogeneous, but they certainly provide an excellent 
guide to the experience and the views of our French 
colleagues and are most valuable. J. H. KELLGREN, 


LIGUE EUROPEENNE CONTRE LE RHUMATISME 


GENERAL MEETING, 1957 


A general meeting of the European League against 
Rheumatism was held under the presidency of 
Prof. J. Goslings at Toronto on June 23, 1957, in the 
course of the IX Congress of the International 
League. The following delegates were present: 

K. Gotsch (Austria), L. Michotte (Belgium), K. 
Bréchner-Mortensen (Denmark), V. Laine (Finland), 
Jean Debeyre (France), A. Evers (Germany), G. Kersley 
(Great Britain), J. J. de Blécourt (Holland), E. Schulhof 
(Hungary), A. Robecchi (/taly), V. Forbech (Norway), 
M. Teixeira (Portugal), P. Barcelé (Spain), G. Edstrém 
(Sweden), K. Walthard (Switzerland), and A. Strukow 
and M. Schihow (U.S.S.R.). 


The Secretary General reported on the activities 
of his committee since the 1955 meeting: 


(1) Bulgaria, Greece, and Roumania were now the 
only European countries which had not joined the 
League, and it was hoped that members would 
continue to work towards bringing them in. 

(2) It had been decided not to incur the expense of 
simultaneous translations at meetings, except for 
papers presented at plenary sessions. 

(3) A critical review of the European rheumatological 
literature for the years 1955 and 1956 had been 
prepared by the French editors, with the help of 
all the national delegates and the technical assis- 
tance of Mme. Bormans. 

(4) The next European congress would take place at 
Istanbul from September 18-22, 1959. The organ- 
izing committee would consist of: 

President: Prof. Nuzhet Sakir Dirisu 
Vice-President: Prof. Muharrem Koksal 
Secretary General: Assistant Prof. Hami Kocas 
Secretary: Assistant Prof. Necati Ari 
Treasurer: Dr. Refik Gurer 


(5) The thanks of the secretariat were due to the 
retiring president, Prof. J. Goslings, and the vice- 
presidents, MM. J. Forestier and A. Robecchi. 


The Treasurer’s report was received and approved. 
It was decided to seek the aid of the manufac- 
turing chemists in financing the “Critical Review of 
European Rheumatological Literature’, and to 
publish the review every 4 years. 


The following officers were elected for the forth- 
coming 4-year period: 
President: Dr. J. Forestier 
First Vice-President: Prof. A. Robecchi 
Second Vice-President: Prof. N. S. Dirisu 
Secretary General: Prof. L. Michotte. 
Treasurer: Dr. E. Colinet. 
Assistant Secretaries: Dr. A. Jung 
Dr. G. Kersiey 


The following members of the European League 
had been elected to the organizing committee of the 
International League against Rheumatism: 


Vice-Presidents: Dr. G. Edstr6m and 
Dr. W. S. C. Copeman 
Secretary-Treasurer: Dr. F. Delbarre 
Assistant to President: Dr. Justin Besancon 
Auditors: Dr. P. Barceld and Dr. K. Gotsch 
Members of 
Council: Dr. Lenoch (Czechoslovakia) 
Dr. K. Brochner-Mortensen ( Denmark) 
Dr. V. Laine (Finland) 
Dr. Bader (Germany) 
Dr. van der Meer (Holland) 
Dr. Richter (Hungary) 
Dr. T. Lucherini (/taly) 
Dr. V. Forbech (Norway) 
Dr. M. Teixeira (Portugal) 
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Dr. A. Boni (Switzerland) 
Dr. N. S. Dirisu (Turkey) 
Dr. Nesterov (U.S.S.R.) 


A proposal by the delegate from Portugal to set 
up under the auspices of the World Health Organiza- 
tion a commission to draw up an international plan 
for the study of chronic rheumatism was accepted 
for submission to the Council of the International 
League. 


Since it had been observed that the European 
League was carrying a disproportionately heavy 
share of the financial burden of subscriptions to the 
International League, it had been decided, after 
consulting the Secretary Treasurer of the Inter- 
national League, that the annual subscription of 
each continental League should be $250 and that 
any national association not yet a member of a 
continental league should subscribe $18.20 annually. 


REPORTS 


The following brief reports were presented by the 
national delegates: 


AUSTRIA 


Since the Congress at Scheveningen, the Austrian 
League had succeeded in obtaining the active co-opera- 
tion of the Ministry of Social Administration, as the 
competent authority for Health matters, in setting up 
a commission of inquiry, and a successful scientific 
conference had been held jointly with the German League 
for Rheumatism Research. 

Statistics had been compiled concerning the annual 
incidence of rheumatism and the losses caused thereby, 
which would enable the health authorities to convince 
the Government that generous measures were necessary 
to prevent the distress and heavy losses caused by rheu- 
matic disease. 


BELGIUM 


Since the Congress in 1955, a national organization to 
assist sufferers from the rheumatic diseases had been 
inaugurated. An inquiry was in progress into the inci- 
dence of acute rheumatism in different scholastic organ- 
izations. 

Two new chairs of rheumatology had been founded, 
One at the University of Liége and one at the University 
of Brussels. 

Rheumatology had been recognized as an independent 
medical specialty on the same footing as other specialties. 


DENMARK 


Many scientific meetings had been held, partly in 
collaboration with the Swedish Society. In collabora- 


tion with the other Scandinavian countries, a new journal, 
Acta Rheumatologica Scandinavica, had been started 
under the editorship of Dr. G. Edstrém. 
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The Danish Association of Rheumatology had supplied 
funds for research, and a new hospital for rheumatic 
patients had been built, making a total of four. Two 
special departments were planned in the medical schools; 
undergraduate teaching was given at present by the 
professors of internal medicine and by two lecturers 
in rheumatology and physical medicine. 


FINLAND 


A legislative measure recently passed by the Govern- 
ment provided vocational re-education for persons 
disabled by rheumatoid arthritis. The various asso- 
ciations in Finland for combating the rheumatic diseases 
were arranging to collaborate more closely, and three 
more out-patient clinics had been opened, bringing the 
total to fifteen. 

The University of Tiirkii had accepted the proposal to 
appoint a lecturer in rheumatology, but the post had 
not yet been filled. 


FRANCE 


The French League had been particularly active 
during the past two years. The monthly scientific 
meetings were always attended by more than two hundred 
people, and several additional meetings had been organ- 
ized. 

The annual meeting in 1957 had been devoted to 
biologic tests in rheumatic diseases, and was attended 
by doctors from various specialties, especially biologists. 

The composition of the league was being reorganized, 
and a social section had been created whose principal 
task would be the establishment of centres for re-educa- 
tion and rehabilitation in the large industrial com- 
munities. The teaching of rheumatology was taking a 
greater place in the universities. Postgraduate courses 
were being organized, chairs of rheumatology had been 
established at Montpellier and Lille universities, and 
professeurs agrégés had been nominated at Paris and 
Tours. 


GERMANY 


In September, 1956, a joint meeting with the Austrian 
League against Rheumatism had been held at Graz, and 
conferences covering various aspects of rheumatology 
had been held at Aachen, Kreuznach, Schlangenbad, 
and other places. 

Improvements in disability pensions came as a boon 
to those with rheumatic diseases; the average age at 
which pensions were awarded had risen from 55-3 to 
56-5 years, and the number of persons receiving pensions 
on account of rheumatism had fallen, but rheumatism 
was given as the cause of disability in 9 per cent. of cases. 
The numbers treated for rheumatism increased from 
11,962 in 1953 to 21,172 in 1955. Loss of work because 
of rheumatism amounted to 9-2 million working days 
in 1955, and affected 27,000 people during the year, 
fifty million Deutsche Marks being paid in sickness 
benefit. 
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GREAT BRITAIN 


Rheumatology had progressed steadily in the last 
2 years, and all the members of the Heberden Society 
were now members of the British Branch of the European 
League. 

A new chair in rheumatology was being established 
at the University of London. The Empire Rheumatism 
Council, in conjunction with the Wellcome Trust, had 
established a field research unit, including a mobile 
laboratory and X-ray department. 


HOLLAND 


The Third European Congress of the European 
League, held at Scheveningen in 1955, had been organized 
by the Dutch society, who were happy to know that about 
600 active congress members returned home quite satis- 
fied. The proceedings had recently been published under 
the title of “Contemporary Rheumatology”. The train- 
ing of future rheumatologists had been studied by a 
special committee, who had laid down that at least 
2 years’ special training was desirable. 

At the Scheveningen Congress Dr. J. van Bremen 
announced the formation of ISRAD, a Society for the 
“International Study of the Rheumatic Diseases”. It 
was proposed to organize a round-table conference 
every 2 or 3 years to bring together a small number of 
investigators of different nationalities. 

New hospitals for the rheumatic diseases were to be 
built at the Universities of Nijmegen and Grdéningen, 
and it was hoped to hold joint meetings every year 
with the Belgian League in Belgium or in Holland. 


HUNGARY 


The National Institute of Balneology and Rheuma- 
tology, of 1,000 beds, in the premises of the Lukas and 
Csaszar Baths, Budapest, included a central research 
institute. Four hospitals for the treatment of locomotor 
disorders and three climatic sanatoria were financed by 
the Ministry of Health. Treatment for ambulatory 
patients was given at polyclinics throughout the country. 

The League against Rheumatism gave expert support 
to these institutions, and organized scientific meetings, 
congresses, and refresher courses. Like the other 
medical associations, the League was an independent 
group in the Medical Trade Union, with a separate 
secretariat and administrative board, financed by the 
Union. 

In 1955, the League had decided to compile a biblio- 
graphy of the post-war literature, and to publish modern 
text-books. This bibliography listed all works pub- 
lished since 1910. 

A small book for general practitioners appeared in 
1955 and a larger work for specialists in 1956. 

A series of courses, including training in practical 
hospital work, was started in 1955, with prominent 
members of the League as lecturers, and more than forty 
doctors had qualified as specialists. A Research Com- 
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mittee was concerned with the development of in: -pen. 
dent serological, biochemical, and radioactive | tope 
divisions within the framework of the Central Re: carch 
Laboratory. 

The Administrative Board was starting the pu »lica- 
tion of a special scientific review, the first issue of which 
was expected to appear in January, 1958. 


ITALY 


The Italian Society of Rheumatology had concentrated 
on interesting the public welfare departments in the 
problem of rheumatism. 

Study and research had been encouraged by the estab- 
lishment of competitions, and the Acqui Prize would be 
awarded for the third time in 1957. University courses 
were organized for students and specialists, and a national 
congress was held annually. 

The number of rheumatism centres and university 
and hospital clinics has increased, and systematic 
inquiries had been carried on in schools and factories 
to examine the incidence of rheumatic carditis, discover 
latent disease, and prevent sequelae. 


NORWAY 


The Norwegian Women’s Public Health Association, 
which founded the first “Special Hospital for Rheumatic 
Diseases” in Oslo, with 150 beds, in 1938, had opened a 
second large Hospital with 120 beds in Haugesund at 
the west coast of Norway. The average stay in this 
hospital was about 8 weeks, and Haugesund also had 
an out-patients’ department. 

The rheumatic patients had their own organization, 
“Norsk Revmatiker Forbund’’, which published a 
quarterly journal, Revmatikeren. This organization had 
tried to imitate the Canadian idea of home treatment, 
and six units had been formed in the remote districts, 
with physiotherapists who drove out to treat and 
re-educate patients who would be unable to travel to the 
physiotherapy centres. 

The medical organization, ““The Norwegian Society for 
Rheumatology”, consisting of about thirty specialists, 
met in Oslo every 2 months, and was preparing the 
VII Scandinavian Congress on Rheumatic Diseases to 
be held in June, 1958, in collaboration with Denmark, 
Sweden, and Finland. 

The medical students at the University in Oslo and 
Bergen had special courses in the rheumatic diseases and 
physical medicine. 


PORTUGAL 


The clinical and social activities of the Portuguese 
rheumatologists were largely supported by the State. 
Particular attention was paid to teaching and to the 
prevention of chronic rheumatism. The Portuguese 
Institute of Rheumatology had organized a series of 
lectures to which several European experts had con- 
tributed. 
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Practical postgraduate courses had also been held, the 
first of which was reserved for doctors working far from 
the main centres of population, The Institute paid 
their expenses, and attendance at the course qualified 
them to come to future meetings as delegates. 

Lectures had also been held by the recently-formed 
rheumatological section of the Institute of Medical 
Sciences. 

Preventive work had expanded since 1952. Whereas 
the prevention of rheumatic fever was already well- 
organized in some countries, the prevention of chronic 
rheumatism was still regarded in many places with some 
scepticism, the Portuguese Institute therefore presented 
the following propositions: 


(1) That a commission of inquiry should be set up 
by the World Health Organization and the 
International League against Rheumatism. 
That the fundamental adjuvant and aggravating 
factors in each country should be studied. 

That fundamental health rules for the locomotor 
system to be followed in work, sport, and relaxa- 
tion, should be made generally known. 

(4) That Governments and industrial undertakings 
in each country should be made aware of the 
medical and social value of a project of this 
nature. 

That one of the resolutions to be passed by the 
Ninth International Congress should be the 
study and prevention of chronic rheumatism. 


~ 
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~~ 
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SPAIN 


A Congress had been held at Malaga, and Rheu- 
matological Weeks had been organized at Barcelona, 
Madrid, and Valencia. The Government had recognized 
theumatology as an independent medical specialty. 
Courses were to be started at the universities, and a new 
hospital for rheumatic diseases had been opened at 
Barcelona. 


SWEDEN 


The VI Scandinavian Congress of Rheumatology had 
been held at Lund in August, 1956. Several of the 
papers were printed in Acta Rheumatologica Scandinavica, 
3, Fasc. 1. 

In April, 1957, a smaller scientific international con- 
ference was held at the Karolinska Hospital, Stockholm, 
in the department of Prof. Nanna Svartz. 

The rheumatological department and clinic of the 
University Hospital at Lund had been rebuilt and 
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enlarged with two new departments of 32 beds each— 
making a total of 132 beds—better teaching and treat- 
ment facilities, and five new scientific laboratories. 

A new rheumatological department and clinic of 120 
beds had been opened in 1957 at the country hospital 
of UMCA. 

An associate professorship of internal medicine, 
particularly rheumatology, had been established at the 
Karolinska Institute in Stockholm; the professor was 
also head of the rheumatological department and clinic, 
and Dr. B. Olhagen had been appointed as the first 
holder of the chair. 


SWITZERLAND 


Rheumatology had been acknowledged, as in Belgium, 
as a medical specialty by the Federation of Swiss 
Physicians. A new federal law on rheumatic diseases 
was projected, so that the Swiss confederation might 
undertake research work in hospitals. 

A clinic with thermal springs was planned at an 
altitude of 1,400 m. for treating different forms of rheu- 
matic diseases. 

Scientific sessions of the Swiss Society of Physical 
Medicine and Rheumatology were organized each year 
in Geneva. 


U.S.S.R. 


In the U.S.S.R. two congresses had been held. 
At Leningrad the relationship between tonsil in- 
fections and rheumatoid arthritis and the prevention 
of rheumatic disease were studied, and at Moscow the 
classification of rheumatic disease in children and adults 
and the pathogenesis and aetiology of rheumatic fever. 

The Minister of Health had prepared a paper on the 
prevention of cardiovascular lesions. 

A Research Institute devoted to the study of the 
pathology and aetiology of the rheumatic diseases had 
been established at Sotche in 1956, with five clinics, and 
departments for the study of rheumatic fever, rheumatoid 
arthritis, cardiac lesions, and nervous symptoms, and 
a laboratory. 

Postgraduate teaching was also carried on there. 

The Soviet committee suggested that the International 
League should be asked to draw up a classification of 
rheumatic diseases; the Secretary General replied that the 
International League had already set up a Commission 
of Nomenclature under Dr. Rosenberg. 
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HEBERDEN SOCIETY 


A clinical meeting was held on October 18, 1957, 
at the Wellcome Foundation. In a Symposium on 
the Ninth International Congress on Rheumatic 
Diseases at Toronto, the following speakers dealt 
with different aspects of the work presented at the 
Congress: 


Dr. H. F. West: Steroids with special reference to 
biochemistry. 

Dr. F. DupLey Hart: 
Rheumatic” Diseases. 

Dr. A. G. S. HILL: Serology and Pathology. 

Dr. R. M. MAson: Gout and Reiter’s Disease. 

Dr. J. H. GLYN: Miscellaneous. 


Collagen and ‘“Para- 


Dr. HARRY COKE presented a paper on ‘‘The 
Relationship of Some Enzyme Inhibitors in Rheu- 
matoid Arthritis’: Following the work of Ungar in 
determining the presence of a substance, which he 
termed Splenin, as an abnormality in rheumatoid 
arthritis, the phenomenon had been confirmed in a 
blind statistical experiment. This was related to 
the serum inhibitor of Trypsin. The titre of 
trypsin inhibitor had been shown to be raised in 


statistical relation to the activity of the 


isease 
process. The inhibitor is isolated by curtaip 
electrophoresis in the alpha-globulin region. statis. 


tical evaluation of tyrosin and bound-hexose in g 
series of 150 cases showed the values for these two 
elements in the alpha-seromucoid fraction to be 
raised in rheumatoid arthritis to a significant degree, 
The reduction of these values by chrysotherapy 
was demonstrated. Zone electrophoresis in trans- 
parent cellulose acetate strips enabled gold in the 
blood to be stained by a silver physical development 
method and demonstrated the association of the 
gold with a protein which migrated at pH 8-6 just 
ahead of the ae-globulin. Gold itself did not 
produce a chemical dissociation of this serum 
fraction. Ina discussion of the nature of the action 
of gold, its possibilities as an anabolic enzyme 
blocking the reticulo-endothelial system, as an 
inhibitor to hyaluronidase, as a dispensable metal- 
protein complex, and as a chemical metal-protein 
complex which might become auto-antigenic, were 
considered. 


LIGA ARGENTINA CONTRA EL REUMATISMO Y 
ENFERMEDADES OSTEOARTICULARES 


An Argentine League against Rheumatism and 
the Osteo-Articular Diseases has been formed with 
the object of encouraging: 

. The scientific investigation of rheumatism. 
. The holding of congresses and symposia for 
the instruction of qualified doctors. 
3. The publication of scientific works on this 
subject. 
. (a) Preventive measures; 
(5) The creation of a society of mutual 
assistance for rheumatic patients, and of 
a society of medical auxiliaries in con- 
junction with the League; 


N= 


- 


(c) All work designed to combat the social 
evils of rheumatism. 


President: Dr. S. Tarnopolsky. 

Vice-President: Dr. A. S. Calvo. 

Secretary: Dr. E. I. Amosa (provisional address 

Lavalle No. 1882, Buenos Aires). 

Treasurer: Dr. L. A. Terrarosa. 

Committee: Dr. N. Morduchowicz, Drs A. S. Crego, 
A. R. Contreras, G. Donari, C. A. 
Flores, Diez, J. C. de Falco, J. P. 
Goobar, J. E. Goobar, N. Garcia, 


P. Leibovich, V. S. Medo, H. Plate, 
A. Quetglas, M. A. Rodriguez, Sam- 
martino, A. Risemberg, S. Spindler. 


AMERICAN RHEUMATISM ASSOCIATION 


The forthcoming publication is announced of a 
new medical journal, Arthritis and Rheumatism, the 
official journal of the American Rheumatism 
Association, which will appear bi-monthly starting 
with the January-February issue of 1958, under the 
editorship of Dr. William S. Clark. The Publica- 
tion Committee is composed of Drs Richard H. 
Freyberg, William H. Kammerer, John Lansbury, 
Charles Ragan, and Charles L. Short. 

The Journal will cover the field of connective 
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tissue disorders, in particular rheumatoid arthritis, 
osteo-arthritis, rheumatic fever, gout, the so-called 
“collagen diseases’’, and non-articular rheumatism. 
In addition to original and review articles, special 
departments will include news and notices, corre- 
spondence, editorial comment, progress reports, and 
book reviews... The Journal should interest not only 
the specialist in rheumatic diseases, but also the 
internist, orthopaedic surgeon, research worker, and 





all practitioners with a special interest in these diseases. 


Ann. 








1S@ase 
irtain 
Statis- 
> ina 
© two 
tO be 
legree, 
'erapy 
trans- 
in the 
pment 
of the 
6 just 
d not 
serum 
action 
nzyme 
aS an 
metal- 
rotein 
, were 


social 


dress: 


). 


“rego, 
- * 
J. P. 
arcia, 
Plate, 
Sam- 


itis, 
alled 
tism. 
ecial 
orre- 
, and 
only 
» the 
and 
ases. 





j 





Ann, rheum. Dis. (1957), 16, 517. 


ABSTRACTS 


This section of the ANNALS is published in collaboration with the two abstracting Journals, 
ABSTRACTS OF WORLD MEDICINE, and OPHTHALMIC LITERATURE, published by the British Medical 


Association. 


The abstracts selected for this Journal are divided into the following sections: Acute Rheumatism; 
Chronic Articular Rheumatism (Rheumatoid Arthritis, Osteo-Arthritis, Spondylitis, Miscellaneous); 
Disk Syndrome; Gout; Pararheumatic (Collagen) Diseases; Non-Articular Rheumatism; General 


Pathology; ACTH, Cortisone, and other Steroids; Other General Subjects. 
Not all sections may be represented in any one issue. 


is a list of titles of articles noted but not abstracted. 


At the end of each section 


The section ‘“‘ACTH, Cortisone, and other Steroids’? includes abstracts and titles of articles 
dealing with research into the scope and modus operandi of steroid therapy. 


Acute Rheumatism 


New Method for Measuring Sialic Acid Levels in Serum 
and its Application to Rheumatic Fever. Hess, E. L., 
Cosurn, A. F., BATEs, R. C., and Murpny, P. (1957). 
J. clin. Invest., 36, 449. 4 figs, 26 refs. 

Investigations were carried out at the Rheumatic Fever 
Research Institute, Chicago, into the significance of the 
colour development in the deproteinized “‘serum blank” 
on heating with the sulphuric—acetic acid mixture used 
in the well-known diphenylamine reaction of Dische for 
the estimation of sialic acid in glycoprotein complexes. 
This colour is also probably due to sialic acid, and 
estimation after heating with the sulphuric—acetic acid 
mixture alone, although less sensitive than the diphenyl- 
amine method, is simpler [and obviates the “allergic 
reactions” in many technicians]. Indoles, pyrroles, and 
tryptophan produce colour with this reagent, but are 
considered to be removed by protein precipitation with 
hot 5 per cent. trichloracetic acid. The reagent which the 
authors recommend is one of 5 per cent. sulphuric acid 
and 95 per cent. glacial acetic acid heated in a boiling 
water-bath for 30 minutes. The colour is determined 
spectrophotometrically at 530 mu. 

The supernatant solution remaining after precipitation 
of the serum protein with hot 5 per cent. trichloracetic 
acid was dialysed, frozen, and lyophilized, and contained 
17 per cent. hexoses, 3-5 per cent. hexosamine, 13 per 
cent. sialic acid, and 5-8 per cent. nitrogen. The colour 
absorption curves obtained after treatment of this 
material with the sulphuric—acetic acid and diphenyl- 
amine reagents were practically identical with those 
obtained with pure sialic acid. Serum from healthy 
subjects gave an optical density of 0-265+-0-019 units. 
Higher levels were found during the “‘acute phase” of 
acute rheumatic fever, tuberculosis, and cancer. Serial 
determinations were made in comparison with the 
erythrocyte sedimentation rate (Wintrobe) as an expres- 
sion of rheumatic activity. The raised sialic acid levels 
were usually 2 weeks later in returning to normal than 
the erythrocyte sedimentation rate, and also persisted 
after the C-reactive protein reaction became negative. 

Harry Coke. 


Heredity and Rheumatic Fever. Some Later Information 
about Data collected in 1950-51. STEVENSON, A. C., and 
CHEESEMAN, E. A. (1956). Ann. hum. Genet., 21, 139. 
10 refs. 

In a previous paper (Ann. Eugen. (Camb.), 1953, 17, 
177; Abstracts of World Medicine, 1953, 14, 342), the 
authors estimated the familial incidence of rheumatic 
fever in 462 Belfast families ascertained through an 
affected child and first visited in 1950-51. They now 
present further information obtained on revisiting the 
same families in 1955. Of the original 462 families, 
nineteen were not traced. In the remainder, 28 sibs of the 
original propositi previously unaffected have now 
developed rheumatic fever. The revised figures for the 
percentage of sibs affected are now: with neither parent 
affected 6:4 (+0-7), with father affected 14-3 (+3-4), 
with mother affected 9-9 (2-4). The corresponding 
figures for the risk to sibs, calculated by Haldane’s qS 
method, are 11-2 per cent. (1-1), 22-1 per cent. (+4-9), 
and 16-6 per cent. (+3-6) respectively. In 51 families 
ascertained through an affected mother, one of the 
original 156 children has since had a first attack of 
rheumatic fever, making ten in all. 

The authors note that any attempt to estimate pro- 
portions of sibs affected in sibships whose members 
have not reached early adult life is bound to result in 
an underestimate of the true familial incidence of the 
disease. C. O. Carter. 


Anatomical Appearance in Rheumatic Tricuspid Valve 
Disease. HOLLMAN, A. (1957). Brit. Heart J., 
19, 211. 7 figs, 12 refs. 

To obtain information concerning the anatomy and 
function of the rheumatic tricuspid valve for use before 
subjecting a patient to tricuspid valvotomy, the author, 
at University College Hospital, studied 21 specimens 
from cases of rheumatic tricuspid valve disease. Review- 
ing the literature he points out that the tricuspid valve is 
anatomically much weaker than the mitral valve as 
regards the prevention of incompetence, a point which 
was emphasized in his findings in the diseased valves. 
The mitral valve was found to be affected in all the cases 
(the aortic valve in fourteen), and this diseased mitral 
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valve tended, in contrast to the tricuspid valve, to be 
further protected from incompetence by its large anterior 
cusp. Of the five valves showing well-marked stenosis, 
four were considered to be incompetent also, while in 
eight of the sixteen showing slight or no stenosis there 
was probably considerable incompetence. The author 
found it difficult to see the fused commissures from the 
atrial aspect, so that presumably they would also have 
been difficult to palpate at valvotomy during life. 

J. B. Wilson. 


Variations in the Blood Cholesterol Level during Acute 
Attacks of Rheumatic Fever. (Les variations du 
cholestérol sanguin au cours de la poussée aigué de la 
maladie de Bouillaud.) KAUFMANN, H., and Isorni, P. 
(1957). Presse méd., 65, 600. 1 fig., 10 refs. 

In investigations carried out at the H6épital de Ver- 
sailles the concentrations of total cholesterol, cholesterol 
esters, and free cholesterol in the blood were measured 
frequently during the course of the illness in ten patients 
with acute rheumatism and in two patients with mitral 
stenosis and manifestations suggesting active rheumatic 
carditis. It was found that during the active phase of 
the disease the total cholesterol and cholesterol ester 
levels in the blood were low, and that these rose during 
convalescence. In fact the blood cholesterol level varied 
inversely with the erythrocyte sedimentation rate. The 
total cholesterol content of the blood in early con- 
valescence was about 100 per cent. above that in the 
acute phase. It subsequently fell, but not to the original 
value. The significance of this change in the level of 
blood cholesterol is obscure, but it is suggested that the 
determination of the blood cholesterol content may be of 
help in assessing the progress of the disease. 

[It should be noted that all the patients studied were 
receiving treatment with “‘deltacortisone’’.] 

C. Bruce Perry. 


Rebound Phenomenon in Acute Rheumatic Fever. 
K. S. (1956). 
34 refs. 

An attempt was made at Sheffield Children’s Hospital 
to elucidate the mechanism of the “rebound” pheno- 
menon, or transient relapse, sometimes seen following 
the cessation of treatment in patients with acute rheu- 
matism. In all, 110 patients were studied and according 
to their treatment fell into five main groups: 


(1) 55 received “large” doses of salicylates (such as 
to maintain a serum salicylate level of 30 to 
40 mg. per 100 ml.) and of these, 22 exhibited a 
rebound; 

(2) Seventeen received high doses of salicylates 
together with cortisone, and a rebound occurred 
in seven; 

(3) Thirteen children were treated with cortisone 
or ACTH (corticotrophin) alone, and a rebound 
was observed in three of these; 

(4) Eight patients received low doses of salicylates 

(20 to 30 grains (1-3 to 2 g.) daily) together with 

cortisone, with only one rebound; 


HOLT, 
Arch. Dis. Childh., 31, 444. 2 figs, 
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(5) Seventeen were treated with low doses of sajj. 
cylates only, and again only one exhibited a 
rebound. 


In twenty of the 34 cases in which a rebound occurred 
this consisted in elevation of the erythrocyte sedimep- 
tation rate only, but in fourteen there were other ¢|inica| 
features. It is noted that rebounds were no more fre- 
quent after treatment with hormones than with salicylates 
in large doses, but were far fewer when small doses of 
salicylates were employed. A rebound was frequently 
associated with septic lesions (particularly in hormone- 
treated cases), the presence of beta-haemolytic strepto- 
cocci in the throat, and a long illness before treatment was 
instituted. The incidence of the rebound was also high 
in adolescent girls. C. Bruce Perry. 


Schénlein-Henoch Purpura. Evidence for a Group A 
B-Haemolytic Streptococcal Aetiology. Bywarers, 
E. G. L., ISDALE, I., and Kempton, J. J. (1957). Quart. 
J. Med., 26, 161. 7 figs, 18 refs. 

This paper reports studies carried out at the Canadian 
Red Cross Memorial Hospital, Taplow, the Post- 
graduate Medical School of London, and the Royal 
Berkshire Hospital, Reading, on 52 patients (28 at 
Taplow and 24 at Reading) with Schénlein—Henoch 
purpura. The maximum incidence was between the ages 
of 10 and 12 years, only seven of the 52 being over 12, and 
the sexes were equally affected. The onset in the 
majority of cases occurred between October and February. 
Four of the 52 patients had a second attack within one 
year of the first, and one had three attacks. In all, 57 
attacks were witnessed. 

The characteristic rash, which starts as a pink maculo- 
papule and within a few hours flattens and becomes dul! 
red and later purple, finally fading after 3 or 4 days, 
was Observed in all but one attack. Joint pain and 
swelling occurred in 38 attacks, abdominal manifesta- 
tions (colicky pain) in 33, and melaena in ten, while one 
patient on two occasions developed an intussusception. 
Haematuria occurred in 23 attacks and localized patches 
of oedema were seen in 23 patients. Treatment seemed 
to have little effect and there was rapid and complete 
recovery except in about 10 per cent. of cases, in which 
proteinuria and haematuria persisted. 

Although there was a history of a preceding infection 
of the upper respiratory tract in 41 attacks, in only seven 
out of thirty cases were Group-A f-haemolytic strepto- 


cocci isolated from the nasopharynx within a week of 


admission to hospital, and raised antistreptolysin-O titres 
were found in only seven out of nineteen cases. This is 
in marked contrast to a series of 107 cases of rheumatic 
fever examined during the same period, in which the 
incidence of a raised antistreptolysin-O titre was 76 per 
cent. Thus despite the close clinical and pathological 
similarity between Schénlein—Henoch purpura, rheumatic 
fever, and acute nephritis, there is no clear evidence that 
the former invariably follows infection with Group-A § 
haemolytic streptococci. 

C. Bruce Perry. 
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Social! and Environmental Factors in the Aetiology of 
Rheumatic Fever. Grave, P. E. (1957). Med. J. 
Aust., 1, 602. 17 refs. 


Certain aspects of the physical environment, the 
financial status of the family and the emotional climate 
of the home life of 120 children suffering from rheumatic 
fever were investigated. Similar inquiries were attempted 
for one hundred children not suffering from rheumatic 
fever who were in the same group and also came from the 
same socio-economic group; these children constituted 
the control group. A number of factors occurred more 
frequently in the families with children with rheumatic 
fever, and for some of these the differences were statis- 
tically significant compared with the control group. 
The number of families involved were, for some of these 
conditions, too few to justify their being considered as 
directly associated with the aetiology of rheumatic fever. 

Overcrowding occurred in 31 per cent. of families with 
children with rheumatic fever, compared with 19 per 
cent. of controls. Of children with rheumatic fever 
26 per cent. were living in damp houses, compared with 
13 per cent. of controls. In 56 per cent. of the families 
with children with rheumatic fever, income was judged 
to be marginal or inadequate, compared with 34 per 
cent. of the controls; in addition, 42 per cent. of the 
mothers of the former group compared with 13 per cent. 
of the controls were rated poor managers. Of mothers 
of children with rheumatic fever, 21 per cent. were 
judged to have a low maternal efficiency, compared with 
5 per cent. of mothers of the control group. Once again 
it is considered that the total number of families involved 
is too small to justify a claim that low maternal efficiency 
is of itself a factor in the aetiology of rheumatic fever. 
Of families with children with rheumatic fever 66 per 
cent. and 57 per cent. of families in the control group, 
were considered neither to initiate nor to avoid social 
activities outside the family. Of families in the control 
group 47 per cent. went out together regularly, compared 
with 29 per cent. of families with children with rheumatic 
fever. Of mothers with children with rheumatic fever, 
61-5 per cent. were judged to be inadequate in their 
relationship with their child who had rheumatic fever; 
this figure contrasted with 28 per cent. of the controls. 
More than 50 per cent. of children in both groups came 
from the outer residential suburbs. 

The observations in six areas—namely, housing, 
crowding, dampness, income, maternal efficiency, and 
mother-child relationship—were compounded for both 
groups. This analysis showed a high incidence of 
families with children with rheumatic fever to be in- 
adequate in four, five and six areas compared with the 
controls, the three most commonly recurring factors 
being income, maternal efficiency and mother-child 
relationship. Other areas investigated were the parents’ 
health, the routine of the household, undue desire for 
social advancement, separations from the mother, con- 
jugal relationships, the attitude of fathers, the influence 
of grandparents, and the child in school. In the main 
the effects of these influences upon the children of both 
croups were similar, being in the direction of assisting 
the child’s growth and development. In none of the 
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areas investigated was the difference between the families 
with children with rheumatic fever and the control 
group sufficiently pronounced to justify a cause and effect 
relationship in the aetiology of rheumatic fever. How- 
ever, the study did reveal the poor quality of family 
life in a significant number of families with children with 
rheumatic fever.—[Author’s summary.] 





Plasma Fibrinogen in Rheumatic Fever. Rep, J., and 

SPROULL, D. H. (1957). Brit. med. J., 1, 1089. 2 figs, 

3 refs. 

The authors have determined the plasma fibrinogen 
concentration, as a possible measure of rheumatic 
activity, in 33 patients between the ages of 10 and 46 
with febrile migratory polyarthritis diagnosed as rheu- 
matic fever who were treated with aspirin at the Clinical 
Chemotherapeutic Research Unit of the Medical Re- 
search Council, Western Infirmary, Glasgow. The blood 
salicylate levels were maintained between 30 and 45 mg. 
per 100 ml., as determined by Trinder’s method. The 
concentration of fibrinogen in the plasma was estimated 
gravimetrically at 0, 4, 7, 14, and 21 days, and on dis- 
charge. It fell regularly and consistently, in contrast 
to Ernstene’s findings (Amer. J. med. Sci., 1930, 180, 
12). The authors attribute this fall to the effect of the 
salicylate [although no control series was studied]. When 
aspirin was temporarily discontinued the plasma fibrino- 
gen level rose in six of the patients, only to fall again when 
a second course was given. [There is no mention of the 
erythrocyte sedimentation rate.]} 

The authors conclude that the results provide definite 
evidence that salicylate does more than relieve symptoms. 

E. G. L. Bywaters. 


Prevention of Recurrences of Rheumatic Fever. ByWATERS, 
E. G. L., HAvLuipre-SmiTH, K., and Tuomas, G. T. 
(1957). Brit. med. J., 1, 1234. 11 refs. 

As continuous chemoprophylaxis with oral sulphon- 
amides or penicillin has been found to be very effective 
against recurrences of rheumatic fever the authors con- 
sider that one of these drugs should be given as a routine 
to all patients convalescent from this disease. At the 
Canadian Red Cross Memorial Hospital, Taplow, Bucks, 
such routine prophylaxis has been in use since 1951, 
and all patients are given a supply of one of these drugs 
on discharge. The aim is to continue with this pro- 
phylaxis regularly until the patient reaches 20 years of 
age. Nevertheless, after the patient returns home this 
measure is frequently abandoned either because of 
parental apathy or because of the opposition of the 
general practitioner on medical or financial grounds or 
through ignorance. An examination of the reasons for 
medical opposition shows that most of them have some 
degree of validity, but it is suggested that the advantages 
of routine prophylaxis far outweigh its occasional possible 
disadvantages, which are avoidable. It is considered a 
matter for regret that relatively few hospitals in Great 
Britain practise such routine prophylaxis. 

John Lorber. 
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Rheumatic Fever: Prevention of Recurrence with Peni- 
cillin given Orally. Down, B., and WALsH, H. (1957). 
Med. J. Aust., 1, 598. 2 figs, 20 refs. 

Of 252 young patients admitted to the Royal Alexandra 
Hospital for Children, Sydney, in the period 1951-56 with 
a diagnosis of rheumatic fever or chorea, 86 were given 
penicillin orally as a prophylactic, the remaining 166 
children serving as controls, of whom 71 received a 
course of sulphadiazine (0-5 g. twice daily for varying 
periods). For purposes of comparison the whole series 
of patients was divided into four groups according to 
the number of attacks they had undergone; attacks 
occurring within 3 months of the previous one were 
considered as relapses and not as recurrences. Peni- 
cillin was administered as soon as the diagnosis was 
definite, being given intramuscularly initially and then 
orally in the form of tablets containing 100,000 units 
benzylpenicillin three times a day half an hour before 
meals. Administration was continued for 3 to 52 months 
(average 22 months) and the children in both groups 
were periodically reviewed. 

There were six deaths in the series, all from rheumatic 
carditis and all in the control group (one after the first 
attack, four after the second, and one after the third). 
In the penicillin-treated groups there were three recur- 
rences whereas ten recurrences developed in the patients 
given sulphadiazine, and seventy in those receiving no 
form of drug prophylaxis (61 representing a second attack 
and nine a third). Of four children in the treated group 
who subsequently stopped taking penicillin, two later 
suffered a recurrence, while of four children receiving 
penicillin who were found at some stage to have Lance- 
field Group-A f-haemolytic streptococci in their throat, 
none developed a recurrence. It is suggested that these 
cases may indicate that a higher dose of penicillin is 
required for prophylaxis. The recurrence rate after the 
first attack in children given no prophylaxis conformed 
to the natural history of the disease, a second attack 
occurring in nearly 70 per cent. within 5 years, with a 
peak incidence in the second year. 

In view of the significant reduction in recurrences in 
patients receiving penicillin it is suggested that this 
treatment should be given prophylactically throughout 
childhood and adolescence, and probably even longer, 
to all children developing an attack of rheumatic fever 
or solitary chorea. M. Kendal. 


Electrophoretic Studies of the Changes in the Serum 
Proteins with Rheumatic Chorea. (QnexTpodopetuue- 
ckoe uccieqoBaHHe GeNKOB CbIBOpOTKH KPOBH B 
yMHamMuKe y OOBHBIX Mayo xopeeli.) ANISIMOVA, 
L. T. (1957). Zh. Nevropat. Psikiat., 57, 49, No. 1. 
1 fig., 10 refs. 

The diagnosis of rheumatic (Sydenham’s) chorea from 
choreiform syndromes of different aetiology is often 
difficult. At the First Moscow Medical Institute the 
author carried out investigations of the serum albumin 
and globulin («,, «,, 8, and ‘y) fractions in 48 children 
in an attempt to establish diagnostic and prognostic 
features. There were thirty patients with chorea, three 
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with hyperkinesis and tics of rheumatic aetiolo 
with choreic manifestations of other aetiology, ; 
healthy children as controls. 
6 to 16 years. 
Micro-electrophoresis on filter paper was carricd oy 
by a modification of Flynn and Mazo’s method, with 
quantitative analysis. It was found that in the cases of 
chorea, as in other rheumatic cases, a dysproteinaemig 
regularly occurred, this taking the form of a reduction 


five 
1 ten 
Their ages ranged from 


in the serum albumin and an increase in the «,- and y- 
globulin fractions. The relative increase in the 4,. 
globulins (10-6 to 13-4 per cent.) was greatest in those 


cases where the illness was the first attack, in contrast to 
recurrent cases, in which hypergammaglobulinaemia was 
the rule (>26 per cent.). No significant changes in the 
«,-globulin fraction were found, and an increase in the 
B-globulin fraction (16 to 17-2 per cent.) was observed 
only in three severe cases of chorea with toxaemia. Clini- 
cal recovery was not always accompanied by a return to 
normal of the serum protein picture, although the 
erythrocyte sedimentation rate fell, and a persistently 
raised %»-globulin level was found in cases in which there 
was a subsequent relapse of chorea or the development of 
other rheumatic lesions. The increase in the y-globulin 
fraction normally persisted longer (2 months) than that 
in the «, fraction, and an unduly rapid fall or low original 
level was found to be a bad prognostic sign. 

No changes in the serum protein levels were observed 
in cases of non-rheumatic chorea, and the author con- 
siders the investigation to be of value both in the differ- 
ential diagnosis of doubtful cases and as an aid in 
prognosis. Alexander Duddington 


Prevention of Acute Rheumatism. Perry, C. C. (1957) 
Med. J. Sth-West (Bristol), 72, 86. 14 refs. 


Prophylaxis of Rheumatic Fever. A Review. (Profylaksen 
af febris rheumatica en oversigt.) FABER, V. (1957). 
Ugeskr. Laeg., 119, 829. 


Epidemiological Study of Rheumatic Fever in the Army 
in 1953. ROSENBAUM, S., and SLaTer, J. D. H. (1957). 
J. roy. Army med. Cps, 103, 109. 2 figs, 5 refs. 


Scientific Basis of an Effective Medico-social Campaign 
against Rheumatic Fever. (Les bases scientifiques d’une 
lutte médico-sociale efficace contre la maladie de 
Bouillaud.) Dusois-MANNE, R., and Voussure, G. 
(1957). Acta paediat. belg., 11, 26. 31 refs. 


Use of Aspirin in the Treatment of Rheumatic Fever. 
(Utilisation de l’aspirine dans le traitement du rhuma- 
tisme articulaire aigu.) | Mozziconacci, P., and 
MANUEL, J. (1957). Sem. Hép. Paris, 4, 1978. 
24 figs, 16 refs. 


Certain Aspects of the Epidemiology of Rheumatic Fever 
in Mexico City. (Algunos aspectos de la epidemiologia 
de la fiebre reumatica en la ciudad de Mexico.) 
CnAvez, I., Ropes Gi, J. R., PONCE DE LEOn, J., and 
CuAvez Rivera, I. (1957): Arch. Inst. Cardiol. Mex., 

15 figs, 14 refs. 


27, 1. 
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Frequency of Rheumatic Heart Disease in Miami, Florida: 
Autopsy Findings. SAsLAw, M. S., and JOHNSON, L. C. 
(1957). Amer. Heart J., 53, 814. 21 refs. 


Epidemic Rheumatic Fever. Problems in Control at a 
Recruit Training Base. REEN, B. M., SCHALET, N., and 
Houser, H. B. (1957). U.S. armed Forces med. J., 
8, 802. 3 figs, 10 refs. 


Researches on Rheumatic Fever in Children. (Ricerche 
sulla malattia reumatica del bambino.) Norpio, S., 
Greco, M., and Primon, G. (1957). Minerva med. 
(Torino), 48, 1858. 3 figs, 17 refs. 


C-Reactive Protein in Rheumatic Fever in Childhood. 
(La proteina C-reattiva nella malattia reumatica dell’ 
infanzia.) Gopesso, D., and SperRA, F. (1957). Clin. 
pediat. (Bologna), 39, 14. 37 refs. 


Treatment of Chorea in Children with Chlorpromazine. 
(Tratamento da coréia infantil pela clorpromazina.) 
BorGes Fortes, E. (1957). Hospital (Rio de J.), 
51, 509. 25 refs. 


The Rheumatic Child and his World. An Ecologic 
Speculation. GALDsTON, I. (1957). Pediatrics, 19, 916. 
16 refs. 


Chronic Articular Rheumatism 
(Rheumatoid Arthritis) 


Serological Diagnosis of Rheumatoid Arthritis. (Zur 
serologischen Diagnostik der primar chronischen 
Polyarthritis.) Lavi€Ka, J., and ZAvAZAL, V. (1957). 
Z. Rheumaforsch., 16, 112. 7 refs. 

At the Institute of Microbiology, Pilsen, Czecho- 
slovakia, the antistreptohyaluronidase and the sheep- 
erythrocyte agglutination tests (Heller’s modification) 
were performed on the sera of 145 patients with rheu- 
matoid arthritis and thirty patients with ankylosing spon- 
dylitis. The majority of the patients were actively ill. 
In the rheumatoid arthritis group, the antistrepto- 
hyaluronidase level was raised in 15 per cent. of patients, 
did not approach the levels customarily found in rheu- 
matic fever. The sheep-cell agglutination reaction was 
positive in 81 percent. Statistically there was no positive 
correlation between the two tests. In practice the results 
of these two tests were found to be useful in differen- 
tiating atypical rheumatic fever from early rheumatoid 
arthritis. 

Of the patients with ankylosing spondylitis negative 
results in both tests were obtained in two-thirds, while 
in the remaining one-third the reaction was positive in 
one or both tests. In these patients the antistrepto- 
hyaluronidase titre was only slightly raised in those 
giving a positive reaction, a finding similar to that in 
the rheumatoid arthritis group and unlike the findings 
in patients with rheumatic fever. G. W. Csonka. 
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Quantitation of the Activity of Rheumatoid Arthritis. 
6. Correlation of Systemic and Joint Findings. LANs- 
BURY, J., and FREE, S. M. (1957). Amer. J. med. Sci., 
233, 375. 3 figs, 3 refs. 

This is the sixth in a series of articles from Temple 
University School of Medicine, Philadelphia, in which 
the senior author has endeavoured to establish an 
acceptable clinical index of activity in rheumatoid 
arthritis. In two previous papers (Amer. J. med. Sci., 
1956, 232, 150 and 300) he described what he terms the 
“articular index” and the “systemic index’. In the 
present paper is recorded a correlation between these 
two which is considered to support the previous claim 
that the systemic index measures the activity of the 
disease with reasonable accuracy. This index is based 
on such general manifestations as can be objectively 
measured—stiffness, fatigue, strength of grip, erythro- 
cyte sedimentation rate, and aspirin requirements. The 
claim for its reliability has hitherto rested,however, upon 
indirect evidence and “‘clinical impression’’. 

It is now reported that simultaneous paired deter- 
minations of the systemic and articular indices in eighty 
unselected cases of active rheumatoid arthritis showed a 
striking correlation between the two. As the articular 
index is based upon the simplest and most reliable type 
of clinical observation of the degree of joint function it is 
considered that this correlation indicates a high degree 
of reliability. The authors recommend use of their 
articular and systemic indices as rapid and reasonably 
accurate methods for recording the activity of, and sum- 
marizing the joint findings in, rheumatoid arthritis. 

W. S. C. Copeman. 





Radiographic Appearances in the Wrist in Early Rheuma- 
toid Arthritis, (Images carpiennes du début de la 
polyarthrite.) ISEMEIN, L., and FourNiER, A. M. (1956). 
J. Radiol. Electrol., 37, 869. 10 figs. 

The authors describe the earliest changes observed in 
rheumatoid arthritis of the carpal bones (and illustrate 
them in a series of radiographs). These changes may 
occur before involvement of the articular surfaces and 
sometimes even before the onset of any clinical symptoms. 
They consist in cystic areas within the bones, sometimes 
with opaque areas, and in other cases a diffuse osteo- 
sclerosis is seen. The carpus may show a gradual slip- 
ping towards the ulnar margin, while eventually the 
semilunar may be almost in contact with the styloid 
process of the ulna. The appearance of the carpal bones 
in a young adult may come to resemble that of an old 
man. In one of the authors’ cases these early changes 
were present for 5 years before the onset of symptoms, 
but when symptoms eventually appeared there was a 
rapid progression of the disease, with advanced radio- 
logical changes. John H. L. Conway-Hughes. 


Rheumatoid Aortitis with Aortic Regurgitation. An 
Unusual Manifestation of Rheumatoid Arthritis (includ- 
ing Spondylitis) CLARK, W. S., KuLKA, J. P., and 
Bauer, W. (1957). Amer. J. Med., 22, 580. 11 figs, 
27 refs. 

The authors have studied 22 cases in which aortitis 
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and aortic endocarditis were associated with rheumatoid 
spondylitis or rheumatoid arthritis observed over a 
period of 20 years at the Massachusetts General Hospital, 
Boston. The patients had signs of aortic regurgitation 
without evidence of mitral stenosis; those suspected of 
having had syphilis or preceding attacks of rheumatic 
fever were not included in the study. 

Serological tests for syphilis gave negative results. 
Three of the patients developed pericarditis, eight angina 
pectoris, and ten congestive cardiac failure. All but six 
of the 22 patients died, a cardiac lesion being the cause 
of death in thirteen cases. Post-mortem examination 
was carried out on nine patients. Secondary amyloidosis 
was present in three cases. The aortic valve rings were 
found to be dilated. The valve cusps showed varying 
degrees of fibrosis, with thickening and retraction; the 
cusps were usually separated rather than adherent, 
though a few adhesions were seen. The aortitis was 
characterized grossly by discrete intimal plaques extend- 
ing from the valve for about 2-5 cm. distally into the 
ascending aorta, the coronary ostia being distorted by 
these lesions in two cases. Microscopically, the intimal 
thickening was the result of subendothelial connective- 
tissue proliferation and increase in mucinous ground 
substance. Irregular focal destruction of the media 
associated with ingrowth of vascular granulation tissue 
was noted. There was also fibromuscular thickening 
of the vasa vasorum, with obliteration of the lumen in 
some instances. C. E. Quin. 


Simultaneous Occurrence of Rheumatoid Arthritis and 
Agammagiobulinemia. Goop, R. A., ROTSTEIN, J., 
and MAZZITELLO, W. F. (1957). J. Lab. clin. Med., 
49, 343. 6 figs, 29 refs. 

Agammaglobulinaemia is a rare condition character- 
ized clinically by repeated attacks of bacterial infection, 
resulting from a gross immunological defect. From the 
58 cases so far reported there appear to be two forms— 
congenital, occurring in children, and acquired, in which 
the lack of response to infection appears in later life. In 
several of these reported cases “rheumatic”? symptoms 
were noted—for example, joint pain and tenosynovitis— 
and in eight there appeared to be rheumatoid arthritis. 
The authors describe three cases—two in which the 
condition was apparently acquired in adult life, and one, 
in a child, of congenital agammaglobulinaemia. The 
association of agammaglobulinaemia with other “‘col- 
lagen” diseases—scleroderma, dermatomyositis, and 
(probably) disseminated lupus erythematosus—is dis- 
cussed. 

The authors point out that the pathogenesis of rheuma- 
toid arthritis has been much related, in theory, to some 
form of hypersensitivity, to antibody formation or to 
disturbance of gamma-globulin metabolism. The fact 
that rheumatoid arthritis can co-exist with agamma- 
globulinaemia makes theories involving anaphylactic or 
immunological mechanisms less attractive, if not un- 
tenable. In patients with agammaglobulinaemia, how- 
ever, bacterial allergy does develop in spite of the defect, 
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and it is therefore still possible that rheumatoid <  thritis 
may have an allergic basis. B. E. W. Mace. 


Latent Haemolysis in Rheumatoid Arthritis. M 

P. C. (1957). Lancet, 1, 402. 45 refs. 

An inquiry into the nature of the anaemia assvciated 
with rheumatoid arthritis was carried out at the Royal 
Bath and White Hart Hospital, Harrogate, in which 
fifteen in-patients with active rheumatoid arthritis were 
studied. The erythrocyte life-span was measured by 
Dacie and Mollison’s modification of Ashby’s technique. 
cells from 800 to 1,200 ml. blood being transfused and 
the normal life-span of the erythrocyte being taken as 1% 
to 120 days. In ten of the cases studied the rate of 
erythrocyte destruction was increased, the life-span 
varying from 30 to 90 days. The serum bilirubin level 
and the reticulocyte count were within normal limits 
with a single exception. The faecal urobilinogen content 
and the osmotic fragility of the erythrocytes were deter- 
mined in six cases and were normal in all. In five of 
seven cases stainable iron was demonstrated in the 
sternal bone marrow and there was no response to 
intravenous iron therapy, the increase in haemoglobin 
level being less than 2 g. per 100 ml. blood. 

It is concluded that “‘latent haemolysis, demonstrated 
by abnormally short survival-time of normal red cells, 
is a factor in the production of anaemia in certain cases 
of active arthritis”. In addition, the bone-marrow 
response to haemolysis in these cases was less than would 
be expected if marrow function was normal, and erythro- 
cytes were produced that were deficient in haemoglobin, 
this deficiency not being apparently due to a lack of iron 
There is an extensive discussion of the literature of these 
and related phenomena. Harry Coke 


CREA, 


Streptohaemagglutination in Rheumatoid Arthritis. 
BEEUWKES, H., BIJLSMA, A., and MENDES DE LEON, D.E 
(1957). Acta med. scand., 157, 119. 8 refs. 

Rose’s test and the L-agglutination test are known to 
be of value in the diagnosis of rheumatoid arthritis of 
long standing. The authors now describe in detail a 
method by which it is possible to support the early 
diagnosis of rheumatoid arthritis. By extraction of 
B-streptococci Type 3 (Lancefield Group A) with 
acetamide, an extract was obtained which gave positive 
haemagglutination in 21 (71-8 per cent.) of 32 samples 
of serum from patients with Stage-I rheumatoid arthritis 
Rose’s test was positive at this stage in only 5-1 per cent 
As control sera, donor’s blood from the transfusion 
service was used and 20 per cent. of ninety such sera gave 
a positive streptohaemagglutination reaction. 

In the late stages of rheumatoid arthritis the propor- 
tion of positive reactions with this methoc was approxi- 
mately the same as in the early stages, while the percentage 
of positive results in the Rose and L-agglutination test 
increased. Both complete and incomplete antibodies were 
demonstrated, and a complement-fixation test using the 
streptococcal extract gave a positive result in some 
patients though it seemed to be less sensitive than the 
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ABSTRACTS 


streptohaemagglutination reaction. The authors state 
that the streptococcal extract is not group-specific, since 
it reacts to sera of Groups A, C, and D. It is thermo- 
labile and in this, as in some other characteristics, it is 
similar to the so-called L-antigen. G. W. Csonka. 


Long-Term Results in Early Cases of Rheumatoid Arth- 
ritis treated with either Cortisone or Aspirin. MEDICAL 
RESEARCH COUNCIL/NUFFIELD FOUNDATION JOINT 
COMMITTEE ON CorTISONE, ACTH, AND OTHER 
THERAPEUTIC MEASURES IN CHRONIC RHEUMATIC 
DiseASEs (1957). Brit. med. J., 1, 847. 6 refs. 

This is the third report of a comparative study of the 
use of cortisone and aspirin in the management of 61 
cases of rheumatoid arthritis. When the investigation 
started in 1951 a criterion for treatment was a history 
of rheumatoid arthritis of only 3 to 9 months’ duration. 
The patients were aged 17 to 59 years, and in each case 
four joints or more were affected, with bilateral disease of 
the hands, wrists, ankles, or feet. In the majority of 
cases the sheep-cell agglutination test yielded a positive 
result at least once. [For previous reports see Brit. 
med. J., 1954, 1, 1223, and 1955, 2, 695; Abstracts of 
World Medicine, 1954, 16, 405, and 1956, 19, 229.] 

The therapeutic trial in its original form was dis- 
continued after the second year, and the present report 
reviews the condition of the 53 patients remaining under 
observation 3 to 4 years later. At that stage the mean 
daily dosages of cortisone and aspirin in those still 
taking these drugs were 66 mg. and 3-5 g. respectively. 
Cortisone therapy had been discontinued in four cases 
owing to the advent of side-effects such as dizziness, 
hypertension, dyspepsia, and moon-face. The results of 
treatment were evaluated by assessment of the general 
functional capacity, the number of remissions, and the 
average haemoglobin level and erythrocyte sedimentation 
rate. Changes in porosis and erosion were estimated by 
studying the radiological appearances of the hands and 
feet. With regard to the outcome of treatment, there 
appeared to be no significant advantage in employing 
cortisone therapy; in fact, some patients preferred 
aspirin. Administration of these drugs brought about 
remission in 25 per cent. of cases, but the disease remained 
very active in a similar proportion. A. Garland. 


Latex Fixation Test in Rheumatoid Arthritis. THOMAs, 
J. W., Rosinson, H. S., Gorton, J. P., StUCKEY, M., 
and LAMONT-HAvVERS, R. (1957). Canad. med. Ass. J., 
76, 621. 3 refs. 

The differential sheep-cell agglutination test of Rose 
and Waaler is now well known as an aid to the diagnosis 
of rheumatoid arthritis; an important part of this test 
appears to be the reaction between the gamma globulin 
coating the sheep erythrocytes and a factor (the R 
factor) in the serum of the rheumatoid patient. Recently, 
however, Singer and Plotz (Amer. J. Med., 1956, 21, 888; 
Abstracts of World Medicine, 1957, 22, 50), described a 
modification of this test, in which, instead of sheep cells, 
polysterene latex particles of uniform size (0-8140 ,) are 
used. 
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The present authors, at the British Columbia Medical 
Research Institute, Vancouver, have subjected the sera 
of 105 patients with rheumatoid arthritis to this modified 
test and to the standard Rose-Waaler test. The latex 
test gave a positive result in 76 cases, and the Rose- 
Waaler test in 58. In a further 81 cases of other rheu- 
matic or collagen diseases, no positive results were 
obtained with the standard test, but in one case of osteo- 
arthritis the latex test gave a positive reaction. The 
authors consider that the latex fixation test shows a 
degree of specificity comparable with the best of the 
various modifications of the sheep-cell test, and more- 
over, the materials required can be more easily obtained 
and stored. B. E. W. Mace. 


Clinical and Radiological Studies of the Diencephalo- 
hypophyseal Region in Rheumatoid Arthritis. (Rilievi 
clinico-radiologici della regione diencefaloipofisaria 
nell’artrite reumatoide.) Rizzi, D., and CAVALLO, A. 
(1957). Reumatismo, 9, 114. 5 figs, 20 refs. 

The authors, working at the University of Bari, have 
estimated the area of the sella turcica in 31 patients 
(thirteen males and eighteen females) suffering from 
rheumatoid arthritis, the area being determined from a 
study of lateral radiographs. The normal area was taken 
to be 95 sq. mm. in the male and 90 sq. mm. in the female. 
In 24 cases (about 70 per cent.) the area was reduced. The 
smallest area recorded was 33 sq. mm. in a 50-year-old 


woman. Abnormalities in the clinoid processes were 
noted in ten of the patients. The detailed results are 
tabulated. 


The authors consider that the clinical features suggest 
a dysfunction of the ““diencephalon-hypophyseal system”’, 
and point out that in four cases there was hyperthyroid- 
ism, in two signs of forme fruste hypoadrenalism, and one 
patient had acromegaly. The various theories of the 
aetiology and pathogenesis of rheumatoid arthritis are 
discussed, the role of the pituitary gland being emphasized. 
The authors claim that there is a frequent association 
between reduction of the area of the sella turcica and 
unbalanced pituitary function in rheumatoid arthritis. 
David Friedberg. 


Diagnosis, Treatment, and Prevention of Chronic Hyper- 
cortisonism in Patients with Rheumatoid Arthritis. 
SLocums, C. H., PoLtey, H. F., Warp, L. E., and 
Hencu, P. S. (1957). Ann. intern. Med., 46, 86. 
3 figs, 34 refs. 

The great pharmacological potency of the steroid 
hormones has been abundantly demonstrated since their 
introduction in 1949 for the treatment of rheumatoid 
arthritis and other disorders. The problems associated 
with their employment to the best advantage and greatest 
safety have not yet, however, been completely solved, 
more especially when they are used for long-term treat- 
ment, as is the rational tendency of their modern use. 

The authors discuss in this paper what they refer to 
as “the calculated acceptable risk” of ‘“‘hypercorti- 


9 
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sonism” embodied in the decision to embark upon the 
long-term treatment of patients with any of these 
hormones. They discuss the clinical signs and symptoms 
of this condition and the need for slow and gradual 
reduction in the dosage of exogenous hormones. They 
stress the difficulties associated with this procedure, and 
outline the technique they have adopted. They empha- 
size the difference between the therapeutic effect achieved 
by optimally tolerated doses of cortisone and other 
steroid hormones, note the effects of chronic mild 
hormonal overdosage in patients with rheumatoid 
arthritis, and comment on certain special dangers 
associated with the latter. W. S. C. Copeman. 


Adrenal Cortical Activity and Steroid Metabolism in 
Rheumatoid Arthritis. BirKE, G., and PLANTIN, L.-O. 
(1957). Acta rheum. scand., 3, 59. 

This paper summarizes the results of a number of 
urinary steroid studies carried out during 1954-55-56 
at the King Gustaf V Research Institute, Stockholm. 
Insufficient detail is given to allow a critical assessment 
of the findings. 

(1) The total 17-ketosteroid (17-K.S.) excretion per 
24 hrs of one hundred typical patients with rheumatoid 
arthritis fell within the lower limits of normal. 

(2) The main ketosteroids found on chromatographic 
separation both before and after the administration of 
ACTH or cortisone showed the same pattern in rheuma- 
toid arthritics as in normal subjects. 

(3) The blood content of “free hydrocortisone-like” 
steroids of ten patients were within the limits found for 
normals both before and after ACTH. [The authors 
comment that the method used, that of Nelson and 
Samuels, is still open to criticism.] 

(4) Using the 17-ketogenic steroid (17-K.G.S.) assay 
for urinary corticosteroids, the authors found the mean 
excretion of twenty rheumatoid arthritics to be 50 per 
cent. below those of healthy persons. 

(5) A study of the adrenal response to an intravenous 
infusion of ACTH, measured as urinary 17 K.S. and total 
17-hydroxycorticosteroids (17(OH)CS), showed a lower 
response in patients (fifteen) than in healthy persons (25). 

(6) Using the method of Appleby and Norymberski 
for the assay of urinary steroids with a 17-ketol side chain 
and subsequently isolating the 17-ketosteroids formed, 
they confirmed the presence of 17-«-hydroxypregnanolone 
in both rheumatoid and normal urine. 

(7) They estimated the percentage of ketonic and non- 
ketonic, 1l-oxy and 11l-desoxy steroids derived from 
urine after hydrolysis with 8-glucuronidase, oxidation 
with sodium bismuthate, reduction with potassium 
borohydride, and Girard separation. The pattern in the 
four rheumatoid patients differed from that in two 
normal subjects. 

(8) They measured the urinary output of 17 K.G:S. 
and 17(OH)CS from eight normal subjects and seven 
rheumatoid arthritics before and after the administration 
of ACTH. They found an abnormal relative increase 
in the 17(O0H)CS output in the patients which dis- 
appeared after ACTH administration. [The 17(OH)CS 
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assay measures the same corticosteroid metaboliies as 
the 17 K.G.S. assay and 17-20 ketols as well, but the 
difference between the assay results cannot be taken as 
a measure of the excretion of 17-20 ketols.] The above 
findings “‘mostly strongly suggest” to the authors aq 
disturbed steroid metabolism in rheumatoid arthritis 
and do not definitely exclude “primarily altered adrena| 
cortical function”’. 

(9) In collaboration with Genzell and Robbe. they 
studied certain aspects of steroid metabolism in seventeen 
healthy women during and after pregnancy. They 
found high blood levels of hydrocortisone-like steroids, 
and in the urine an increased breakdown of hydrocorti- 
sone to 17 K.S., a great increase in progesterone meta- 
bolites, and a reduction of dehydroepiandrosterone. 
androsterone and etiocholanolone [the latter suggesting 
reduced rather than an increased corticosteroid produc- 
tion]. ‘“‘These findings indicate that the favourable 
effect of pregnancy on rheunaatoid arthritis is not pro- 
duced by steroids from the adrenals but probably by 
placental steroids.” 

(10) They found that nine patients with acute hepatitis 
had pathologically low amounts of 17 K.G:S. in their 
urine. This suggested that the effect of hepatitis on 
rheumatoid arthritis might be due to altered steroid 
metabolism rather than to increased steroid production 

H. F. West 


Acid-Soluble Phosphorus-Containing Fraction in Blood 
and Synovia from Rheumatoid Arthritis Cases. [In 
English.] LOvGREN, O., and LAAKSONEN-GIERER, T. 
(1957). Acta rheum. scand., 3, 49. 4 figs, 4 refs. 
This report extends earlier observations of the authors 

on intermediary carbohydrate metabolism in rheumatoid 

arthritis. These observations included the demon- 
stration of a hitherto unknown phosphorylation process 
and also of an organic phosphorus fraction soluble in 
trichloracetic acid. This fraction was absent, or nearly 
so, in normal individuals. The authors have now under- 
taken measurements of the quantitative difference 
between the total phosphate and orthophosphate in the 
soluble fraction obtained after precipitation of synovial 
fluid with 5 per cent. trichloracetic acid. The “‘differ- 
ence phosphorus” value was found to be significantly 
greater in rheumatoid arthritis than in other types of 
joint disease, and a similar increase occurred also in 
serum. Preliminary investigations suggested a relation 
between “difference phosphorus” and serum _ iron: 
during clinical improvement the former declined in 
concentration as the latter rose. Although the “‘differ- 
ence phosphorus” was also abnormally high in ankylosing 
spondylitis and in cancer, the phosphorus-containing 
fraction in rheumatoid arthritis could be distinguished 
by its more complete hydrolysis after treatment with 
hot hydrochloric acid. In normal individuals the “‘differ- 
ence phosphorus” fraction contains adenosine tri- 


phosphate, creatinine phosphate and nucleotides; the 
nature of the substances responsible for the pathological 
values in rheumatoid arthritis and cancer is now being 
Alan G. S. Hill. 
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Investigations on the LE-Phenomenon in a Rheumatic 
Material. [In English.] NAverRSEN, T. C. (1957). 
Acta rheum. scand., 3, 22. 2 figs, 19 refs. 

Impressed by the high incidence of arthropathy, often 
indistinguishable from that of rheumatoid arthritis, in 
cases Of systemic lupus erythematosus, the author has 
tested serum from a number of patients with rheumatic 
disorders for the L.E. phenomenon. The method 
adopted was that of Snapper and Nathan (Blood, 1955, 
10, 718). The clinical material comprised two hundred 
cases of rheumatoid arthritis [calculated from the number 
and percentage of positive results, the actual total having 
been omitted], one case of systemic lupus erythematosus, 
and 106 cases of ankylosing spondylitis, degenerative 
joint disease, etc. 

The L.E. phenomenon was demonstrated in the case 
of systemic lupus erythematosus, and in four (2 per cent.) 
of the patients with rheumatoid arthritis—with doubtful 
results in three further cases. None of the control 
group had a positive test. Surveying the clinical features 
of the cases of rheumatoid arthritis with a positive 
reaction, the author finds grounds for believing that in 
three instances the patient may in fact have had subacute 
lupus erythematosus. Among the special manifestations 
in this group were episcleritis, erythema multiforme, 
pleural thickening, “‘atypical’’ pulmonary infiltration, 
asthma, very rapid erythrocyte sedimentation rate, and 
hyperglobulinaemia. 

All three patients were being treated with steroids 
when the L.E. phenomenon was demonstrated, but none 
showed signs of hypercortisonism. The cases of rheu- 
matoid arthritis with “doubtful” results presented no 
special features. Positive preparations were incidentally 
observed to exhibit more rapid lysis of cells than negative 
preparations. 

[Cases of rheumatoid arthritis with a positive L.E. cell 
test have been reported by other authors. Careful 
follow-up and histological investigations, when feasible, 
should reveal whether these are true examples of systemic 
lupus erythematosus. ] Alan G. S. Hill. 


Serological Reactions and the Aetiology of Rheumatoid 
Arthritis. [In English.] THuLIn, K. E. (1957). Acta 
rheum. scand., 3, 40. 4 refs. 

In an investigation of serological reactions in rheuma- 
toid arthritis, the author has studied the agglutination 
of living and autoclaved streptococci (dependent respec- 
tively on the “L’’ and “O” antigens) and of sensitized 
sheep erythrocytes. He has used the inter-relationships 
of these reactions, and the ability of certain tissue poly- 
saccharides to inhibit them, as the basis for a tentative 
explanation of the pathogenesis of rheumatoid arthritis. 

Specimens of serum from ninety cases of rheumatoid 
arthritis were examined; streptococcal “L’’ agglutinins 
were present in 55-6 per cent., “O” agglutinins in 
56-7 per cent., and agglutinins for sensitized sheep cells 
in 81-1 per cent. The corresponding figures in controls 
were 0-7 per cent., 1-5 per cent., and 3-3 per cent. 
Absorption experiments showed that the haemaggluti- 
nating factor was not identical with the streptococcal 
agglutinins, and after electrophoresis of serum on filter 
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paper the former was found in the fast moving y globulin 
band, and among the § globulins, while the latter 
migrated with the slow moving y fraction. The haem- 
agglutinating factor was able to activate “L” but not 
“O” agglutination. Among the serum proteins only y 
globulin (Cohn Fraction II), could inhibit haemagglutina- 
tion when added to the rheumatoid serum-sensitized 
sheep cell system. On the other hand, only Fractions I 
and, to a lesser extent, IV-4 inhibited streptococcal 
agglutination. The reactivity of a rabbit streptococcal 
““O” immune agglutinin was inhibited only by Fraction I. 
Streptococcal agglutination could also be inhibited by 
hyaluronic acid, sodium hyaluronate, and a substance 
obtained by autoclaving human synovial tissue. Haem- 
agglutination was unaffected by these substances. 

The author believes that these inhibition experiments 
imply that antibodies against mesenchymal tissue are 
formed in patients with rheumatoid arthritis. He 
points out that the ‘“O” antigen of human pathogenic 
Group A streptococci contain N-acetylglucosamine, 
which is also yielded by the depolymerization of hya- 
luronic acid, such as occurs in rheumatoid arthritis. 
He suggests that rheumatoid arthritis is initiated by an 
increase in the activity of specific enzymes which are 
concerned in the formation and degradation of mesen- 
chyme. This increased activity gives rise to connective 
tissue degradation products “foreign” to the body. 
These products stimulate the formation of antibodies 
directed against mesenchymal tissues and initiate a 
chain reaction of further mesenchymal degradation and 
antibody formation. 

[The experimental observations are interesting and 
possibly important, but a wide gap remains to be bridged 
before they can firmly support the author’s theory about 
pathogenesis. ] Alan G. S. Hill. 


Mar- 
815. 


Pancreatic Necrosis in a Case of Still’s Disease. 
CZYNSKA-ROBOWSKA, M. (1957). Lancet, 1, 
10 refs. 


Phenylbutazone in Active Periods of Rheumatoid Arthritis. 
A Methodological and Controlled Clinical Trial. [In 
English.] FJELLSTROM, K. E., GOLDBERG, L., LINDGREN, 
G., and Nitsson, F. (1957). Acta med. scand., 157, 
Suppl. 320, 1. 14 figs, bibl. 


SmyTH, C. J., 
Dis: 3; T3%. 


Phenylbutazone in Rheumatoid Arthritis. 
and CLARK, G. M. (1957). J. chron. 
3 figs, 24 refs. 


Gold Compounds in the Treatment of Rheumatoid Arth- 
ritis. FREYBERG, R. H. (1957). J. chron. Dis., 5, 723. 
1 fig., 16 refs. 


Rehabilitation of Patients with Rheumatoid Arthritis. 
CuarRK, W. S., Case, H. B., and Furey, J. G. (1957). 
J. chron. Dis., 5, 712. 21 refs. 


Physical Therapy in Rheumatoid Arthritis. Rar, J. W., 
and BENpeER, L. F. (1957). J. chron. Dis., 5, 706. 
3 refs. 
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Conservative Therapy in Rheumatoid Arthritis. 


ROPES, 


M. W. (1957). J. chron. Dis., 5,697. 15 refs. 


: _ kat, 
Estimate of the Prevalence of Rheumatoid Arthritis. 
Coss, S., WARREN, J. E., MERCHANT, W. R., and 


THompson, D. J. (1957). J. chron. Dis., 5, 636. 
1 fig., 17 refs. 


Current Concepts of the Aetiology of Rheumatoid Arth- 
ritis. DRESNER, E. (1957). J. chron. Dis., 5, 612. 
Bibl. 


Finger Deformities caused by Rheumatoid Arthritis. 
Laing, V. A. I., SAIRANEN, E., and VAINio, K. (1957). 
J. Bone Jt Surg., 39, 527. 11 figs, 9 refs. 


Massive Gastro-intestinal Haemorrhage during Predni- 
steroid Therapy for Rheumatoid Arthritis. Davison, S. 
(1957). N.Y. St. J. Med., 57, 1758. 7 refs. 


Morning Stiffness in Rheumatoid Arthritis. 
R. W. (1957). 


THOMPSON, 
Med. J. Aust., 1, 828. 9 refs. 


Rheumatoid Arthritis presenting as Tenosynovitis. JACcoss, 
J. H., Hess, E. V., and Beswick, I. P. (1957). J. Bone 
Jt Surg., 39-B, 288. 5 figs, 5 refs. 


Agglutination Reaction in Rheumatoid Arthritis. Zirr, M. 
(1957). J. chron. Dis., 5, 644. Bibl. 


(Osteo-Arthritis) 


Digital Cysts associated with Heberden’s Nodes (Cystic 
Mucoidosis). (Quistes digitales para-heberdianos 
(mucoidosis quistica).) BARCcELO, H. (1956). Arch. 
argent. Reum., 19, 200. 7 figs, 7 refs. 

From the Anti-Rheumatism Centre of the Faculty of 
Medical Science, Buenos Aires, the author describes 
small cystic swellings occurring adjacent to Heberden’s 
nodes in six patients with osteo-arthritis. One of these 
cysts was removed, and on histological examination 
showed replacement of collagen, reticulin, and elastic 
fibres by clear mucoid. The mucoid could be broken 
down by hyaluronidase. The skin over the cysts was 
atrophic and had lost the normal papillae, while the base- 
ment membrane was discontinuous. A fibroblastic and 
cellular proliferation encapsulated the cyst. He briefly 
reviews the literature, notes that the cysts do not com- 
municate with the terminal interphalangeal joint, and 
concludes that they represent a reaction of the skin to 
the pressure on the corium of the underlying bony 
prominence. Allan St. J. Dixon. 


Treatment of Degenerative Arthritis of the Hip. 
J. A., and Forp, L. T. (1957). 
7 figs, 6 refs. 


KEY, 
Geriatrics, 12, 399. 


Osteo-Arthritis of the Cervical Spine. KUHNs, J. G. 
(1957). Brit. J. phys. Med., 20, 132. 6 figs, 15 refs. 


Clinical Importance of New Concepts of the Pathogcnises 
of Heberden’s Nodes. (Sur l’importance clinique de 
nouvelles conceptions pathogéniques en matiére de 
nodosité d’Heberden.) Roversi, A. S., and Mans, G. 
(1957). Schweiz. med. Wschr., 82, 695. 3 figs, 
22 refs. 

(Spondylitis) 


Differential Diagnosis of Ankylosing Spondylitis. Stiarp. 
J. (1957). Brit. med. J.,1,975. 4 figs, 31 refs. 
Because of certain dangers in the deep x-ray treatment 

of ankylosing spondylitis it is important to establish the 
diagnosis of this disorder beyond doubt so as to avoid 
exposing any patient to risk unnecessarily. Among a 
series of 530 patients attending a special spondylitis clinic 
at Manchester Royal Infirmary the author has found 
that about one in five is not a genuine case of spon- 
dylitis ankylopoietica. These atypical cases all showed 
involvement of the sacro-iliac joints, but they also pre- 
sented unusual clinical or radiological features suggestive 
of other diseases, such as rheumatoid arthritis, Reiter's 
disease, acute rheumatism, or psoriatic arthritis. 

He has therefore studied the occurrence of spondylitis 
in the above conditions to see how far it was possible 
to establish an exact diagnosis. 

(1) In rheumatoid arthritis clinical involvement of the 
spine is uncommon and although some radiological 
evidence of disease can be demonstrated in about 50 per 
cent. of these cases, the radiological changes differ in 
many respects from those of ankylosing spondylitis. 
Involvement of the cervical spine is more common; here 
the joint spaces are narrowed but there is absence of the 
characteristic ““bambooing” of the spine seen in ankylos- 
ing spondylitis. 

(2) In rheumatic fever spinal lesions are rare, but 
nineteen cases of such lesions were identified among 
2,000 patients with acute rheumatism; all nineteen 
patients had suffered repeated attacks of rheumatic 
fever and all had valvular lesions of the heart. The 
differential sheep-cell agglutination test was negative in 
all of the sixteen cases tested. The sacro-iliac joints 
were involved in half these patients and the radiological 
appearances in many cases were indistinguishable from 
those in ankylosing spondylitis. However, the history 
of the disease, the ligamentous laxity, and the effusion 
into the peripheral joints all helped to clarify the diag- 
nosis in difficult cases. 

(3) Of the twenty patients with Reiter’s disease four 
had developed severe restriction of spinal movements 
and some showed radiological involvement of the sacro- 
iliac joints. However, a history of dysentery or urethritis 
together with the occasional incidence of keratodermia 
or iritis were pointers to the correct diagnosis. 

(4) There was some spinal involvement in eleven out 
of 68 cases of rheumatoid arthritis complicated by 
psoriasis. But whereas extensive involvement of the 


peripheral joints was found in these cases, radiological 
involvement of the sacro-iliac joint was not a notable 
feature. 

There were also changes in other areas in the spine, 
but these were more suggestive of rheumatoid arthritis 
than of ankylosing spondylitis. 
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The author concludes by stressing that exact diagnosis 
is of great importance in these cases, since treatment by 
deep x-ray therapy may be of real benefit in cases of 
true ankylosing spondylitis but is useless in the other 
conditions. William Hughes. 


Structural Disorders and Destructive Lesions of Bone in 
Ankylosing Spondylitis. (Troubles de la structure 
osseuse et lésions destructives au cours de la spon- 
dylarthrite ankylosante.) JACQUELINE, F. (1956). 
J. Radiol. Electrol., 37, 887. 5 figs, 18 refs. 

The author describes how destructive lesions in the 
spine of patients with ankylosing spondylitis may present 
different appearances, depending on whether the lesion 
is very active or stabilized. Two types of ankylosing 
spondylitis have to be distinguished. In the first there 
is a slow progress Over many years; in this type osteo- 
porosis is rare but there is marked bridging of the 
vertebrae. In the second type the progress is much more 
rapid and bridging of the vertebrae appears much more 
slowly, but there is marked generalized osteoporosis and 
ankylosis of the intervertebral articulations. The two 
types may occur in the same patient at different times. 

Destructive lesions in the second, active, type are con- 
fined to the angles of the anterior vertebral margins. 
Destruction in the vertebral bodies may also sometimes 
be seen in stabilized cases following trauma, but in such 
cases is usually confined to areas where there is marked 
bridging of the vertebrae, whereas in the active type it 
may be diffuse. Three cases of ankylosis of the hip- 
joint with marked destructive changes in the femoral 
head are described. The term “‘destruction” in relation 
to ankylosing spondylitis is really a radiological one, the 
so-called destruction being produced by intense osteo- 
porosis and condensation. These appearances later dis- 
appear, to be replaced by bony ankylosis. In a few 
rare cases true anatomical destruction of the spine 
occurs, when it is similar to that found in the hip-joints. 

John H. L. Conway-Hughes. 


Ankylosing Spondylitis and Radiotherapy. (Spondylose 
rhizomélique et radiothérapie.) Core, P. (1957). 
Laval méd., 22, 447. 5 refs. 


(Miscellaneous) 


Roentgen Manifestations of Psoriatic Arthritis. MEANEY, 
T. F., and Hays, R. A. (1957). Radiology, 68, 403. 
6 figs, 15 refs. 


Arthritis has long been recognized as a complication of 


psoriasis, and since this latter condition is not infre- 
quently associated with rheumatoid arthritis the question 
has arisen whether the joint changes are entirely due to 
the associated condition or whether psoriatic arthritis is 
itself a disease entity. The authors of this paper from the 
Cleveland Clinic, Ohio, review the literature, and on the 
basis of the radiological findings in the hands of fifteen 
patients with psoriasis and arthritis suggest that such 
patients may be divided into two groups. [Unfor- 


tunately, no reference is made to the incidence of skeletal 
involvement when all cases of skin affection are included. ]} 

In the larger group (eleven cases) the usual radiological 
manifestations of rheumatoid arthritis were clearly pre- 
sent—generalized demineralization of bone, narrowing 


of the joint spaces, erosion of articular surfaces, and soft- 
tissue swelling around the affected joints. [One illustra- 
tion also shows early ulnar deviation of the fingers.] 
The significant features in these cases were the generalized 
nature of the bone changes and particular involvement 
of the proximal interphalangeal joints. Parallelism 
between the psoriasis and the arthritis, or the simul- 
taneous waxing and waning of symptoms of both con- 
ditions, led the authors to conclude that psoriasis acts as a 
non-specific stimulus for the exacerbation of an existing 
arthritis, particularly arthritis of the rheumatoid type. 
The remaining four cases were true cases of psoriatic 
arthritis with different radiological features. No genera- 
lized demineralization of bone was seen, and destruction 
was noted in one or more distal interphalangeal joints, 
with little or no change in the proximal joints. This 
destruction was articular in type, leading later to fibrous 
or bony ankylosis, but some hypertrophic change was 
also seen around the margins of the affected joints. 
There was a tendency to psoriatic involvement of the 
finger nails in those digits where underlying arthritic 
changes of this type were present. R. O. Murray. 


Effect of Phenylbutazone and a Related Analogue 
(G25671) upon Thyroid Function. Linsk, J. A., PATON, 
B. C., Persky, M., Isaacs, M., and KUPPERMAN, H. S. 
(1957). J. clin. Endocr., 17, 416. 4 figs, 9 refs. 

At the Goldwater Memorial Hospital and New York 
University—Bellevue Medical Center, New York, the 
uptake by the thyroid of radioactive iodine (“*"I) was 
estimated in thirteen euthyroid subjects before and after 
the administration of 800 mg. phenylbutazone daily for 
4 days. A consistent and marked reduction in ™ I 
uptake was observed in all cases, the fall being to levels 
ranging from 10 to 37 per cent. of the control level. 
The concentration of the drug in the blood was estimated 
in eight cases and was feund to be within the limits 
observed during its therapeutic use in rheumatic con- 
ditions. After discontinuation of the drug for 7 days the 
‘311 uptake had risen again to the control level in two 
out of three cases reinvestigated, and to 80 per cent. of 
that level (from 14 per cent.) in the third case. 

The authors note that in spite of this demonstrable 
suppression of thyroid activity phenylbutazone does not 
produce hypothyroidism or goitre when given for long 
periods. They therefore reinvestigated ‘'I uptake in 
four patients who had been given phenylbutazone con- 
tinuously for periods ranging from 16 to 97 days. From 
these studies it appears that the thyroid-inhibiting effect 
of the drug begins to wear off after 4 days, although 
there may be some residual effect even after 97 days. 
To determine the mode of action of phenylbutazone it 
was administered together with pituitary thyroid-stimu- 
lating hormone (T.S.H.) in three of the cases previously 
investigated. It was found that the inhibiting action of 
the drug was abolished by the subcutaneous injection 
of 10 units T.S.H. for 4 days. It is suggested that the 
drug probably acts by suppressing pituitary function. 

An analogue of phenylbutazone, 4—-(phenylthioethyl)- 
1: 2-diphenyl—3: 5—pyrazolidinedione was also investi- 
gated. In this a phenyl-thio-ethyl side-chain has been 
substituted for a butyl group. This drug was shown to 
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have no thyroid-depressing effect, although it has some 
anti-inflammatory action and is said to be a powerful 
uricosuric agent. T. D. Kellock. 


Phenylbutazone. Effects of its Administration for Pro- 
longed Periods. KUZELL, W. C., SCHAFFARZICK, R. W., 
NAUGLER, W. E., and CHAMPLIN, B. M. (1957). 
New Engl. J. Med., 256, 388. 3 refs. 

At Stanford University School of Medicine, San 
Francisco, the effects of prolonged administration of 
phenylbutazone were studied in one hundred patients 
—sixty with rheumatoid arthritis, 23 with ankylosing 
spondylitis, four with arthritis and psoriasis, and thirteen 
with mixed arthritis. The daily dose of the drug ranged 
from 100 to 600 mg., but most patients received 300 to 
400 mg. daily, and the duration of the treatment varied 
from 12 months to 44 years. 

Initially there was a Grade-I response (complete 
remission) or a Grade-II response (major improvement) 
in 91 patients; the initial response in the remaining nine 
was Grade III (minor improvement). The original 
favourable response was maintained throughout the 
period of treatment in ninety patients. Toxic effects 
included rash (three cases), stomatitis (five), dyspepsia 
(fifteen), vertigo (two), transitory visual blurring (two), 
purpura (two), and agranulocytosis (two). Adminis- 
tration of the drug was successfully resumed later in all 
these patients. One patient died from haemorrhage 
from a duodenal ulcer. 

Laboratory examination at the end of the period of 
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study did not reveal any abnormality of the bloo« cel) 
or any evidence of hepatic damage. C. E. Quin. 


Use of alpha-Chymotrypsin applied locally in Certaiy 
Rheumatic Conditions. (Emploi de l’alpha chimo. 
trypsine en application locale dans quelques processys 
rhumatismaux.) Sora, L. S., VALDECASAS, F. G. 
MusetT, P. P., and BarceLo, P. (1957). Th 
12, 194. 

The pancreatic enzyme trypsin is said to have an aniti- 
inflammatory action. From the University of Barcelona 
the results are reported of the treatment of scapulo. 
humeral periarthritis by periarticular injections of 4 
similar proteolytic ferment, «-chymotrypsin, which has 
the advantage that it can be used in aqueous solution 
and causes far less local pain than an oily suspension of 
trypsin. In the fourteen patients treated, ten with acute 
or subacute and four with a chronic condition, the peri- 
articular tissues were infiltrated with 5 mg. x-chymo-. 
trypsin dissolved in 10 ml. sterile normal saline, treatment 
being given on alternate days for 2 weeks, and then less 
frequently according to the degree of improvement 

The results are considered to be superior to those of 
any other treatment in current use. 
brought prompt relief of pain in most of the acute cases 
and the range of movement at the shoulder quickly 
increased. Almost complete cure 


apie, 


with from eleven to nineteen 
exercises were also employed 


injections. Remedia 
Kenneth Stone 


CORRIGENDA 


Volume 


16, p. 318 


RELATION OF HIGH MOLECULAR WEIGHT PROTEINS TO THE 


SEROLOGICAL REACTIONS 


E. C. FRANKLIN, H. G. KUNKEL, H. J. 


IN RHEUMATOID ARTHRITIS 
BY 


MULLER-EBERHARD, anv H. R. HOLMAN 


The Rockefeller Institute for Medical Research, New York, N.Y. 


It is regretted that the two parts of Fig. 3, page 318, column 2, were accidentally transposed. 


appear as follows: 








pH 3 


Fig. 3.—Ultracentrifugal patterns 
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mercapto-ethanol 


of the euglobulin fractions prepared 


from the serum of a patient with rheumatoid arthritis dissolved in 


5 per cent. saline, acid pH 3, urea, and mercapto-ethanol. 


The 


dissociation of the 22S peak in acid and urea is accompanied by an 


increase in the amount of 7S and 19S material. 


The mercapto- 


ethanol caused a loss of both 19S and 22S material. 


The first injection 


with only a slight 
painless limitation of rotation remaining, was achieved 
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Paget’s disease: see Osteitis deformans 

Pain, low back, and radicular syndrome, *401 

—, lumbo-sciatic, and occupational factors, *164 

—-, * referred, and ‘diagnosis of low back disability, *266 

and x-ray findings in spondylosis, *266 

Panarteritis, necrotizing, in arthritis, rheumatoid, *263 

Pancreas, necrotic, in Still’s disease, *398 

—, , and cortisone therapy, *399 

“‘Panesthin” as local analgesic, *163 

Pathology of rheumatism, degenerative and inflammatory, *171 

Pelvo-spondylitis ossificans: see Spondylitis, ankylosing 

Pendiomide in arthritis, rheumatoid, *158 

Penicillin G, benzathine, in prophylaxis of rheumatism, acute, 395 

——, oral, in prophylaxis of rheumatoid arthritis, 520 

Periarteritis nodosa and arteritis, rheumatoid, *268 

—— ——,, cardiac and renal involvement i in, 166 

een cine Cogan’s syndrome, 403 

—— ——,, ocular changes in, 167, 268 

——,, orbital pseudo-tumour in, 268 

» pathology of, 170 

Periarthritis, scapulo-humeral, *269 

» gouty, colchicine test for, *164 

‘of shoulder, thymotrypsin in, *167 

Periostitis ossificans in arthritis, rheumatoid, in children, *263 

Phenylbutazone, *265 ter 

—— in arthritis, rheumatoid, *525 bis 

——, efficacy and tolerance of moderate doses, *162 

—— with G.25671 and thyroid function, 527 

——, intra-articular, *163 

——,, long-term, 528 

——, oral, in gout, 266 

maertl osteo-arthritis of hip, *264 

—— and prednisone, *401 

—— and _ renal function, *401 

in rheumatism, articular, *162 

——, non-articular, *167 

Pharyngitis, haemolytic streptococci in, *153 

Physiotherapy in arthritis, rheumatoid, *398, *525 

of spondylitis, ankylosing, *160 

Pituitary, anterior, mesenchymal hormones of, in arthritis, 
matoid, 396 

“Plaquenil” in lupus erythematosus discoid, 165 bis 

Plasma fibrinogen in rheumatoid arthritis, 519 

proteins in rheumatoid children, 167 

“Plenosol”’: see Mistletoe, *159 

Pleurisy, eosinophilic, in rheumatism, acute, *153 

and rheumatism, *26 

Polyarteritis nodosa , 402 bis 

—— —— and arthritis, rheumatoid, *398 

Polyarthritis, chronic, in childhood, *162 

——,, infective (non-specific), in children treated with cortisone and 
ACTH, 

——, non-specific, Butadion in, 160 

—— and orthopaedics, *265 

Polyneuritis in lupus erythematosus, systemic, * 167 

Polysaccharides, protein-bound, in arthritis, rheumatoid, *158 

Postcardiotomy syndrome of carditis, rheumatic, cortisone in, 150 

Potassium ion exchangeability in rheumatism, acute, and prolonged 
steroid therapy, 394 

—— serum level in arthritis, rheumatoid, *263 

—— in sweat and steroid therapy, *276 

Prednisolone in arthritis, rheumatoid, 156, *158 bis 

—— and aspirin, 399 

—— ter butyl-acetate, *265, 407 

Prednisone in arthritis, rheumatoid, *158, 262, *397 quater 

—— and chlorpromazine i in chorea, * 

—— compared with cortisone, *276 

—— in dermatomyositis, oedematous, *404 

—— and glucose tolerance, 

and histology of subcutaneous nodules, *263 

—— and immunity, 408 

and insulin sensitivity, 408 

—— in lupus erythematosus, systemic, 166 

—— and metabolism in arthritis, rheumatoid, 396 
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in periarthritis of shoulder, *167 
with phenylbutazone, *401 
——, risks of, 262 
in scleroderma, diffuse, 165 
——,, side-effects of, *409, *526 
and sweat, sodium and potassium content of, *276 
, value of , *409 bis 
Pregnenolone in arthritis, rheumatoid, *397 
Prophylaxis of rheumatism, acute, *260, *261, 395, 
519, 520, *520 bis 
Protein changes in arthritis, rheumatoid, 405 bis, *405, *406 bis 
Psoriasis and arthritis, 400 
——, radiology of, 527 
Purpura and rheumatism, acute, *260 
——, Schénlein-Henoch, 5 
——, significance of, *163 
Pyrazolon, *170 
Pyretotherapy in rheumatism, acute, *260 











*395 quinter, 


ANNALS OF THE RHEUMATIC DISEASES 


Radiology of arthritis, psoriatic, 527 

in diagnosis of arthritis, rheumatoid, *263 
— of diencephalohypophyseal region, 523 
—— of disk, intervertebral, herniated, 163 

—— of hand, *163, *265 

—— of heart in rheumatic valvular disease, *261 
—— of myelofibrosis and myelosclerosis, 269 
—— of osteo-arthritis of dorsal spine, *266 
—— of spondylitis, ankylosing, *160 

—— of spondylosis, *266 

—— of wrist in early arthritis, rheumatoid, 521 
Radiotherapy in osteo-arthritis of hip, *399 

in spondylitis, ankylosing, *160, 399, *399 bis, *527 
» ——, and bone-marrow, 264 

, and leukaemia, 264 

Rash of arthritis, rheumatoid, and Still’s Geomee, 156 
Rehabilitation of arthritic patients, *158, *5 
Reiter’s syndrome, *162 quater 

, hormone therapy of, 162 

—— —— and keratodermia blennorrhagica, 401 
—— —— from recurrent glossitis, *162 
Resochin in lupus erythematosus, 164 bis, 167 
Respiration in spondylitis, ankylosing, 159, *160 
Rheumatic fever: see Rheumatism, acute 
Rheumatism, acute, *153 ter, *260 bis 
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——, hormone and salicylate therapy and leucocytosis in, *153 
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Salicylate therapy and leucocytosis in > sow pa acute, *153 
am in rheumatism, acute, in children, 
sarcoidosis, erythema nodosum in, 161 
Scarlatina, streptococci in, *395 
Schick test and steroid therapy, 409 
§chénlein-Henoch purpura, group A _ {3-haemolytic streptococcal 
aetiology of, 518 
Sciatica and diagnosis of low back disability, *266 
_—, hydrocortisone by sacral epidural route in, *266 
Scleroderma, cardiac connective tissue changes in, *268 
—, corneal, 167 
-, dermatohistopathology of, *268 
_—. diffuse, prednisone in, 165 
—, localized, 403 
_— and lung cancer, *167 
Serology of arthritis, rheumatoid, *397 bis, 521, 525 
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— of endocarditis, 168 
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—— electrophoresis, *271 
—— globulin in haemagglutination test, 155 


glycoprotein in arthritis, rheumatoid, during steroid therapy, 


*397 
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—— sulphhydryl in arthritis, rheumatoid, during steroid therapy, 


*397 
Sheep erythrocyte agglutination test, 155 
Shoulder, painful, *167 
——, prednisone in periarthritis of, *167 
Sialography in chronic rheumatism, *163 
Sjégren’s syndrome, 263 bis, 265 
Skin lesions in lupus erythematosus, 267 
—— tests, serum as antigen in, in rheumatism, acute, 151 
Sleep therapy in chorea, 149 
Social factors in rheumatism, acute, 519 
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Stenosis, tricuspid, in carditis, rheumatic, 150 
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—— ——, prolonged, in rheumatism, acute, 39 
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Streptolysin-O sensitivity, *271 
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Surgery and treatment of adrenal cortical insufficiency, 171 
Synovial fluid electrophoresis, *271 

——— membrane, metabolism of, *170 bis 

Synovitis, periodic benign, *265 

Syphilis, tertiary, and rheumatism, *265 








Tendon, extensor, of hand, spontaneous rupture of, in arthritis, 
rheumatoid, *263 

Tenosynovitis in arthritis, rheumatoid, *526 

Thorax, rigidity of, in spondylitis, ankylosing, ventilation and, 159 

Thymotrypsin in periarthritis, scapulo-humeral, * 167 

Thyroid function, G.25671 and phenylbutazone and, 527 

Tietze’s syndrome, *265 

Tonsillectomy and antistreptolysin titre, *170 

Trauma, minor, and rheumatism, *163 
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Twins with arthritis, rheumatoid, *158 
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Valve, tricuspid, anatomy of, in rheumatic disease, 517 
Vitamin C and gold in arthritis, rheumatoid, *265 
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The esters of NICOTINIC, SALICYLIC and 
p-AMINOBENZOIC acids 


bring relief to cases of 


arthritis and rheumatism 


N CASES Of soft-tissue rheumatism, and arthritic disorders, 

many doctors are tending more and more to regard 
Transvasin as an indispensable adjuvant to treatment. 

For Transvasin is composed of the esters of nicotinic, 
salicylic and p-aminobenzoic acids. These esters readily pass 
the skin barrier in therapeutic quantities, and so enable an 
effective concentration of drugs to be built up where they 
are needed.* 

Transvasin not only induces vasodilation of the skin with 
a superficial erythema, but also brings about a deep hyper- 
aemia of the underlying tissues. It is non-irritant and can be 
safely used on delicate skins. 

It is now being widely prescribed, with successful clinical 
results. Since a very small quantity is sufficient for each 
application, the cost of treatment is extremely low. 







*Therapeutische Umschau 
VIIT, 1952, 10, 143. 
















Salicylic acid tetrahydrofurfuryl-ester 14%, 
Nicotinic acid ethyl-ester.......... 2% 


Nicotinic acid n-hexyl-ester........ 2% 
p-Aminobenzoic acid ethyl-ester...... 2% 
Water-miscible cream base ad...... 100% 








Transvasin is available in | oz. tubes, basic N.H.S. price in the U.K. 
2/6 plus P.T., and is not advertised to the public. It may be prescribed 
on Form E.C.10. Samples and literature will be gladly sent on 


application. 
LLOYD-HAMOL LTD 


11 Waterloo Place, London, S.W.1. Tel. WHItehall 8654/5/6 
Transvasin ts the registered trade mark of Lloyd-Hamol Ltd. 
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ALL you need for 
corticosteroid treatment 


CORTELAN 


TRADE MARK 

(cortisone Glaxo) 

Eye Ointment 

Eye Drops 

Intramuscular Injection 
Tablets 
DELTA-CORTELAN 
TRADE MARK 

(prednisone Glaxo) 


Tablets 

DELTA-EF-CORTELAN Predasin can provide relief 
TRADE MARK - 
(prednisolone Glaxo) from pain and stiffness 
Tablets 


in many rheumatic 
‘ disorders with little, if 
tix. Prednisolone (as acetate) 0.5 mg. 


YBeu- any, risk of side effects. 
: Acetylsalicylic acid 300 mg. (5 er.) Indications: 


Osteo-arthritis 


for low dosage Muscular rheumatism 
steroid therapy Tenosynovitis 


Lumbago 


. Myositis and neuritis 
; In bottles of 50 and 500 
TRADE MARK ? 


Tablets 


EF-CORTELAN 


TRADE MARK 
(hydrocortisone Glaxo) 
Eye Ointments* 

Eye Drops* 
Intra-articular Injection* 
Skin Lotions* 

Skin Ointments* 
(non-greasy and greasy) 
Intravenous Injection 
Tablets 


* Available 
with neomycin 


GLAXO LABORATORIES LTD., GREENFORD, MIDDLESEX BYRon 3434 
Subsidiary Companies or Agents in most countries 
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Relief of 
Rheumatic Pain 
in 

General Practice 


1. Prompt relief by massive aspirin dosage 
without supervision 


It has been estimated that 8 out of 10 patients go to 
their doctors with some form of rheumatic complaint. 
In all cases, the first aim is prompt relief, prefer- 
ably calling for no supervision in administration. 
An effective and safe remedy is massive aspirin 
dosage in the form of Berex tablets. 


2. Succinate prevents toxicity 


Clinical study* has shown that the calcium succinate 
in Berex prevents toxicity from massive dosage. 

The prothrombin level is maintained and there is 
no hzmorraghic tendency, even after prolonged 
dosage. 

Your patients can enjoy prolonged relief, in 
safety, by reducing the initial dosage as soon as the 
pain diminishes. 

Side effects — including gastric — are fewer and 
milder, if present at all. 


3. Encourages tissue respiration 


Experimentally, by Warburg test, it has been shown 
that the inhibitory action of salicylate on tissue 
respiration is completely offset. 

The beneficial effect of succinate is attributed to 
its stimulating effect on cellular respiration and 
respiratory enzyme systems. 

By encouraging tissue respiration Berex assists 
in alleviating the pain. 


*““No abnormal prolongation of prothrombin time 
even after 68 days of succinate-salicylate. The 
results also show that this succinate-salicylate formu- 
lation combines safety and efficacy, permitting wide 
use both for treatment and maintenance without the 
excessive supervision required in many other forms 
of therapy.” Delaware State Med. J., 1954, 26, 22. 


BER E X....... 


For prompt relief of pain associated with all forms of rheumatism. 


FORMULA: Calcium succinate 2-8 gr. acetylsalicylic acid 3-7 gr. 


IN TABLET FORM: basic N.H.S. price, 4/84d.—100 tablets; 
24/3d. — 600 tablets. 


BEREX HAS NEVER BEEN ADVERTISED TO THE PUBLIC 
A professional sample will be gladly sent on request to: 
MEDICAL DEPARTMENT: 


CLINOD PHARMACEUTICALS LTD., BELVUE ROAD, NORTHOLT, GREENFORD, 
MIDDLESEX 


RHEUMATIC PAIN, it is 
estimated, brings 8 out of 10 
patients to the surgery. Prompt 
and prolonged relief can safely 
be given, in all forms of rheuma- 
tism, by administering Berex in 
massive and prolonged dosage. 
No supervision is required. 
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“This extraordinary drug” 


In 

Prolapsed 
Intervertebral 
Disc 


m=j0|t-)4e)\(ella 


Regd Trade Mark 
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Two recent reports praise the high value of 
BUTAZOLIDIN in the treatment of disc lesions. 
One author, reporting a ‘90% success rate’’ 
in over 50 cases and ‘‘dramatic relief in the 
first 36 to 40 hours,’’ expressed his belief that 
it performs a ‘‘ medical manipulation.’’ (1) 
The second author stated that ‘‘in all the 
patients (25) the relief from pain was rapid and 
the condition was usually cured by the end 
of the 6-week period.”’ (2) 

1. Lancet, i (1956), 966 and 1069. 

2. idem 1069. 


Detailed literature is available on request. 


pre cnencapeecoe nena 


Geigy 


PHARMACEUTICAL COMPANY LTD., WYTHENSHAWE, MANCHESTER, 23 


PH.104b 
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Better relief for Arthritics—minimum side effect: 


7 ‘ has Py 


re, 


* 





In salicylate therapy BUFFERIN (Antacid Analgesic) has these two 
special advantages. It is faster-acting—twice as fast as ordinary aspirin. 
It is better-tolerated—even in large doses, as for arthritis. 
According to a British survey, as many as 42%, of arthritics are intol- 
erant to aspirin. And in a blind trial among arthritics with a proved 
intolerance to aspirin, 70% had no gastric symptoms after taking large 
doses of BUFFERIN over periods of 4 to 16 months. (1) 
In clinical tests, it was shown that BUFFERIN raises the salicylate 
blood level of humans more than 20% higher in ten minutes than 
ordinary aspirin does in twenty minutes. 
Hence the importance of BUFFERIN in all salicylate therapy. Only 
BUFFERIN contains the antacid agents which :— 

* reduce gastric upset to a negligible minimum (2) (3); 

* actually speed the pain-relieving ingredient into the blood- 


stream (4) (5). 
it acts faster. It is better tolerated. It contains no sodium. 


R 


1. (Bufferin in the Management of Rheu- 
matoid Arthritis, ¥.A.M.A. 158:386 (Fune 4) 
1955.) 

2. (The Neutralization of Gastric Acidity 
with Basic Aluminium Aminoacetate, fF. 
Pharmacol. and Expera Therap. 82:247 
(Nov.) 1944.) 

3. (In Vitro Differences Between Dihydroxy 
Aluminium Aminoacetate and Dried Alu- 
minium Hydroxide Gel, ¥. Am. Pharm. Assoc., 
Sc. Ed. 41:361 (Fuly) 1952.) 

& (Effect of Buffering Agents on Absorption 
of Acetylsalicylic Acid, J. Am. Pharm. Assoc., 
Sc. Ed. 39:21 (Jan.) 1950.) 

5. (The Pharmacologic Principles of Medical 
Practice, Ed. 3, Balto., The Williams & 
Wilkins Company, 1954; Pp. 593.) 


Formula: Acetylsalicylic Acid § gr.: 
Aluminium Glycinate */, gr.: Magnesium 
Carbonate I ¥ gr. 


BUFFERIN HAS NO EQUIVALENT IN THE BP OR NATIONAL FORMULARY 


BUFFERIN 


is the registered trademark of the Bristol-Myers Co. Ltd., London and New York. 


Sole distributors in U.K.: J. C. Gambles & Co. Ltd., 209-215 Blackfriars Road, London, S.E.1. 
Bufferin is now available in the Irish Republic — sole distributors: Messrs. Fassett & Johnson (Ireland) Ltd., 6-7 Crow Street, Dublin. 


Please write for free samples to: BRISTOL-MYERS CO. LTD., 209-215 BLACKFRIARS ROAD, LONDON, S.E.I. 
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For home massage 
and relief of 
local tissue pain 


Algesal is unique in containing 
no counter-irritant. It is suitable for 
repeated application by the patient 
at home, since it will not irritate or 
redden the skin. 

The single, active ingredient is a 
non-irritating, skin-penetrating sal- 
icylate, carried in a soothing white 
vanishing cream with a pleasant smell 
of lavender. 


INDICATIONS: _ Fibrositis or 
muscular rheumatism, osteoarthritis, 
backache due to lumbo-sacral strain, 
tenosynovitis, frozen shoulder and 
local tissue pain after injury or 
exercise. 
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Algesal balm gives rapid 


\\ symptomatic relief in 


\ acute fibrositis and —i“ueeu salicylate in a soothing 
\ non-irritating, skin-penetrating 
anti-rheumatic salicylate balm 


Samples and full descriptive literature will be 
sent on request to the manufacturers 


E.G.H. LABS 
PERU STREET, SALFORD 3, LANCS. 
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For OVER-ACIDITY prescribe 


VICHY: x 


WORLD-FAMOUS FRENCH SPA WATER 
Bottled as it flows from the Spring 


Holding an undisputed place in the therapeutics of 

rheumatism and arthritis, as well as in disorders of 

the digestive and urinary tract, Vichy-Celestins is 
invaluable to sufferers from these ailments. 


Sole Agents in the United Kingdom: 


INGRAM & ROYLE LIMITED 
Loe Manchester Street, London, W.1 
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... but for the affected joint 


SODIUM GENTISATE 


GABAIL) 


in Rheumatic Disease 


Sodium Gentisate (Gabail) gives results 
similar to large doses of salicylate, 
with however — 


NO increase in prothrombin time 
NO lowering of alkaline reserve 
NO tinnitus or aural symptoms 
NO gastric irritation 
* 


In coated tablets 0:5G. 
Dose: Upwards of 2 
tablets thrice daily 


Distributors: THE ANGLO - FRENCH DRUG CO. LTD.*11-12 GUILFORD STREET, LONDON, wW.c.! 
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